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Electronic Solutions continues to reach new heights 
in standard off-the shelf chassis products supporting 


the Open Bus Architectures for CompactPCI, VME, 
VMEG4Extensions, PXI/VXI, AdvancedTCA, and 
other Switched Fabric Architectures. Our system 
level components and turnkey system solutions 


incorporate high performance interconnect 
for today’s fast moving industries: 


technol 
telecommunications, networking, commercial, 


nation, medical and military 


At Electronie Solutions our focus is on the 
olution in support of your unique system 


optim 
packaging requirements, We can make modified 
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UMEbus Pentium M 


Low-Power/High-Performance 
As Rugged As Vou Need It! 


‘Universe VMEE4 Interface 


ats PME Site (optional 
” conduetion-cooled PMC support) 


ov 
Video interface 


PMC Front Pane! 
Aces 


S55GME 
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‘dual Serial ATA ports, dual 
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DDR266 GENET Mounting (optional) 
DRAM, 


DPM FEATURES 


+ NT, XP, Linux, VeWorks and Solaris all run on-board and 
there's PXE support for diskless booting insecure systems 


+ Two Gb Ethernet ports in compliance with VITA 31. for 
backplane fabric switching. 


+ USB 2.0, DVEI Graphics, Serial ATA, and PCL 
trated into the Chipset 


+ Rugged, extended temperature versions are available with 
‘wedgelocks and conduction cooling in compliance with 
IEEE 1101.2. Speed-step capable 
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The Little Form-Factor 
That COUN service csuiren 


overs, ruthless patent disputes and cuthroat competition. and 
additionally beset by commoditization, how is it that there 
can he a group of some 50) moderate-sized companies, almost 
all of them privately held, that are fiercely competitive yet seem 
toll be fairly successful? Atleast they appear to he successful 
because mos of them have been around fora while. I'm talking 
about the PC/104 sector. While there are some public compa- 
nies that manufacture PC/104 modules, these often do it as a 
part of a larger product offering. Those companies whose main 
business is PC/104 are as far as | know, alin private hands. 

If you'e selling CompactPC! int the telecom market, you 
have a whole lot of challenges. In addition to competition, there 
{the need to make volume sales, but todo that you also have to 
blfer something with unigue features to suit customers needs 
Since different customers have different needs, that means @ 
range of focused products that need to sellin high valumes to 
‘make a profit. That means you must not only have the insight 
and engineering capability to design the needed products on 
time inthe face ofthe competition, but you mus also be able to 
supply them in the volume needed. So manufacturing capacity 
‘may reac its limits and lead to outsourcing 

‘The other danger is the flipside of the fist. That is that 
1 product is so general-purpose that it ean be manufactured in 
‘quantity by various companies and be differentiated by a eom- 
bination of software or add-on modules such as PMC cards 
‘This commoditization drives down the margins and again fa- 
vors the bigger companies driving the smaller ones to failure 
or if they ae lucky, acquisition, Telecom is one of those appl 
cation areas that as un industry is happy to let smaller compa- 
nies do its R&D for t and then move to contract manufacturing 
‘when decisions to purchase in volume ramp up. 

VME has avoided the commoditization trap by address- 
ing markets that have inherently specialized needs such as 
the military with its ruggedization requirements, ete. oF spe- 
cialized niche applications like radar and software defined 
radio, Here the volumes are relatively low and the margins 
correspondingly high 


| ‘ean industry roiling with turhulent acquisitions, savage take- 


PC/104 has found a sweet spot. Its manufacturers can pro- 
duce relatively large numbers of small low-cost modules that can 
bbe mixed and matched by a wide variety of customers to meet 
4 vast array of application requirements. The goal was to spare 
the customer the time and effrt of specialized engincering, and 
the result is that there is @ large numberof available CPU and 
HO modules wvsilable from a large number of vendors, Having 
done the R&D on these, the PC/I04 vendors can produce them in 
sufficient volume to fed a large numberof applications with dif 
{erent needs. I's sort of like a nicke market with large number 
of sub-niches. In addition, these companies are quite happily able 
to sell $0 ofthis and 75 ofthat (not tht they would appreciate 
larger orders) and keep acceptable marys. 

With the advent of EPIC we have seen the introduction of 
1 backward-compatible form-factor just large enough to accom- 
‘modate the more powerful CPUs and additional standard and 
custom 1/0, Now, with the addition af EPIC Express, we have the 
pth to the most popular serial switched fabric, which is about 
fo move to 5 Mbit speeds. In addition, the EPIC form-factor 
{is sarting to appear in versions that do ot strictly adhere to the 
spee except with respect to the form-factor. These allaw more 
specialized customization of HO with a minimum of pain a the 

‘As the 1 bandwidth capabilities increase, we will probably 
see a mone to more powerful CPUs in onder to keep up with i 
and that could bring along some issues of power consumption 
and cooling. That remains to be seen, Still, Ube PCI104 family is 
Set to move into the future while maintaining backward compat 
ibility and broad applicability for customers whose main goal is 
told value beyond the hardware configuration. Those who wish 
todo custom engincering inthis space are, of course fee to da 
so, However, the cost and performance levels are such that a solu- 
tion need not be absolutely optimal in order to be of good valve 
in terms of cost, spuce, power and time-to-market, 

‘Additionally, ve been struck by the fact that many of the 
‘principles ofthese companies, some of whom I know personaly, 
‘appear not tobe suffering from stress disorders, have gon senses 
‘of humor, seem genuinely happy at what they are doing and rel 
tively prosperous. Inthe grand scheme of things, who could ask 
for more? a 
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Real VME Solutions. 


Real Experience. Real Results. VME64X 


You've heard it before. Others have cleimed to have the solution. But there's o 
ronson Ele is rhe supplor of choice for VME oncosutes in th U.S. We got the 
job done. We've been involved with VINE since its inception, ond we continue to 
actively participate inthe development of curing edge technologies that cfing 
slatorm configurations. A few of ou ltest projets incude VNE6AX, VITA31 (GigE), 
VITA 41 (VXS; switched serial standard) and VITA 46. The Elma commitment to 
cuslomercriented services, ond better product performnce means o veal poyof 
for yu, Cll us todoy, Elma delivers on its word 


EES Es gees ELMA BACKPLANES 


Elma Electronic Inc. 
Phono: $10.656.2400. Fax: 510.656.3783 Ell: sles@elvacom Web: slmo.com 
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Rumblings on the Horizon for AMC? lS ea 

“There appen oe a number of issues affecting the recently nraduced Advanced Mes | Armor technology. addionaly, 
zanine Cad (AMG) standard. A number of companies, incuaing Intel, are caling for large | SiicanDnves ate eshunst 
umber of major nd minor esions tothe specication, atthe raat ofthe question appears | by ieyraing applica 
tobe tne notion that although AMC was specified to work wellinnetworking ad telecom ens | specie tecnologin such as, 
ronments—often in NEBS-compliant buildings—people are starting {o look at it as a possible data sanitization and purge, 


secure write protetion and Taster 


Solution in miltary and industrial control applications as well. This has raised doubts as to ene 


haw well AMC wl hold up under the adetional stresses imposed by these environments, 


"Among the issues are shock and vibration, which impact the design af the connector as ee 
‘wo asthe front pane! latches and other mechanicas. The dilemma that faces the industry 
‘appears to be: wl these issues really prevent its use in the expanded universe of app Program Enables Carrors 


cations, and is it compelling enough to force a total re-work of the specification? On the fo Ragin Seling Services 
other hand, since AMC is poised to enter the market in a large number of already identified Divcdtenatuarboyrsiniesacend 
ig hat al Conf ington oor 06 tha pee reat | if Vom Cre 
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A Variety of 
Intel® Pentium® M hased 
Single Board Computers 


3U CompactPC! CPU Module 
‘with Dual GbE & USB 20 


3 PXI CPU Module 
with VGA, GDE & HotSwapnable CF 


ETX Module with High-End Graphics 
'& Optional HOTV UF 


Hall Size Low Power SBC 
with Dual GDE, LVDS & CF 
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EPIC + PCI Express = EPIC 
Express: The Industrial 

Computing Platform’s Next 
Generation 


PCI Express is the wave of the future for high-performance 1/0 in both 
desktop and industrial/embedded applications. Yet the stacking-style 
architecture employed with EPIC, PC/104 and EBX boards presents unique 
challenges, which EPIC Express solves. The logical evolution of the EPIC 
specification adds PCI Express expansion capability to this industrial 


computing platform. 


by Robert A. Burckle 
WinSystems. 


‘hen EPIC—the Embedded Plat- 
form for Industrial Comput- 
ing—was introduced, it called 


fora future upgrade tothe specification 
to support a serial fabric. PCI Express 
technology hus emerged asthe next-gen- 
eration 10 solution of choice in many 
fof the computing and communications 
{industries as itis now migrating from 
the desktop to embedded applications 
‘The PCI Express architecture uses the 
familiar software and configuration 
interfaces of the conventional PCL bus 
architecture, but provides a new, high- 
Performance physical interface while 
retaining software compatibility. with 
the existing conventional PCL infra- 


sructure. The reason for adding PCL 
[Express was to provide a “bridge to the 
future” while maintaining legacy sup- 
port for the vast number of PC/1O4 ex- 
pansion modules available worldwide. 


HEBER n <P1c Express Board wth 


four stacking /0 modules. 


‘Of the PCI Express hardware options 
fm the matket to dat, none alloy multiple 
bourds with PCE Express to he stacked on 


topo each other. stacking architectures 
key for keeping costs lows while maintain- 
ing arugged, sel aligned group of boards 
Walso eliminates the ned fora card cage 
cor other external mounting frame, 

‘Many questions arose about how 
to implement a PCI Express solution on 
EPIC. Should stackable, add-on legacy 
PC/IOS VO boards continue to be sup- 

1? If so, should bot the PC/OS 
find PCI/IO4-Plus expansion connectors 
remain? Is there a commercially available 
high-frequency connector that will allow 
PCI Express signals to be supported? If 
0, how many boards can be in a stack? 
Have the transmission line characteris 
ties been modeled? Can a modular stack 
bbe defined that is postion-independent 
yet requires no slo or address jumpers? 
‘Also, the enhanced capability of PCL Ex- 
pres i new and different from the legacy, 
parallel PCI bus architecture in that i 
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supports scalable ink wid a 
27 1e and 32-lane configurations. Which 
lane wis should be supported sn how 
tay nes ofeach 

"The five embeded SBC manuictur- 
ers tht defined and erated EPIC (Mi 
trois, Octagon, Spins, Verlag 
Wigyans and Ange Compacr) co 
dite cxcave tec] daca fo 
hammer ot tc te a br ly 
tele EPIC Express. The resah was & 
dbfnion that fe bot a yong 
ay and revoir soliton. 1s ext 
Kilonary sce i supports lepaey 10 et 
rovltionary sine is the is stackable 
PCL Expres solution. hs PCI Express a 
chtectoe ste oF the-art set iter 
onnectechnelogy th keeps pace wth 
test wvtoct proctor a ney 
Tiiepions, povidng 1 pence prone 
Iricrcmostof cols fort wide rage oF 
“sos aig os ts 

This abo important to noe that the 
POUND comectr was mumained be 
Cause ofthe umber of UO modes wi 
thle wore from hundreds of sap 
tn or low-speed, Single UO fic 
tls gia UO, apeed comm 
Caton and eran A/D function is is 
the ess, lowest cost and mt igh 
fervani nploneniton for afte de 
Aigner Tey ca eter tect an ofc 
Sfeunit or design theron 

‘An EPIC bard with the ation of 
PCI Espress becomes an EPIC Express 
host, Nove of the dimeslons or UO 
Zones of an EPIC boar change. Tony 
difreace sth replacement ofthe pa 
St PCL hos pce though 
the PC/IO-Pis connecter) with sera 
PCI Express connector Siar the HO 
foards that ack ontop of EPIC Express 
tre PC/size wit the POOL Pas 
Serves Fanon ad selaced with & 
PCI Expres sacking comectr. Some 
fave dubbed thse “PC/IO4 Express™ 
smn (pus 


EPIC Express Implementation 

With PCL Express, the aumber of 
serial lanes to a device can be increased 
to addres current and future bandwidth 
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HEBBEN one bank (standard contiguation) EPIC Express Modules plug into 


‘bank Full configuration) EPIC 


needs of VO devices, The PCI Express 
Base Specification defines the configuns- 
tion of serial links as x1, x2, x4. x8, x16 
and.x32. A PCI Express ink ean be scaled. 
fon a device-by-device basis to meet dif- 
ferent LO controllers’ bandwidth and p= 
plication objectives. It should be noted 
thatthe bandwidilt of a x1 PCL Express 
link is nearly quadruple that of a 32-bit 
wide, 33 MHz PCL bus (as implemented 
with PC/104-Plus) with about one-fourth 
the number of pins. The EPIC Express 
technical commitie considered both the 
application environment and practical i= 
plementation aspects of Future bandwidth 
demands for small, industrial, stackable 
VO modules snd decided to support four 
1 and two a4 links. However, one x16 
Tink will he defined inthe future t handle 
Video applications. 

"There are two configurations that are 
currently defined and supported. The frst, 
isa replacement forexisting standard PCL 
devices using four x links (A-D). Similar 
to PC/104-Plus it allows upto four boards 
to be stacked, yet requires only a single 


Express Modules: 


28-pin connector. The connector is about 
1/3 the size of a PC/I04-Plas connector, 
‘which frees up valuable board real estate, 
‘quadruples the bandwidth ofthe link and 
eliminates the slot selection switch. This 
js called the Standard EPIC Express con- 
figuration, 

‘The second configuration supports 
more bandwid-intensive controllers and 
sore PCI Expres links. Itsupports the four 
x1 links om the fist connector bank and the 
two x links (E &F), plus more clocks, 
power and ground. This tls te sitonal 
‘connector hanks tha take up approximately 
the same amount of area asa PC)/I04-Plas 
connector. This is called the Fall EPIC 
[Express configuration sine it has more ca- 
pacity and requires a larger connector with 
three 28-pin hanks (Table 1, 

‘The spacing between modales in 
san EPIC Express stack is maintained at 
(0,660-inehes, This permits the sime spac 
fers and PC/IO4 cards to be used. The x4 
EPIC Express expansion modale must be 
closest tthe fot SC. Stacked above that 
‘would be any x lane modules nd finally 
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HEEMEER 4 four-board Full EPIC Express stack with two xf links and two x2 inks 
ignment for each, 


featuring automatic 
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EMER Pin Assignments for Standard EPIC Express Connector (Bank 1). 
An EPIC Express Standard connector duplicates the frst third of 
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EPIC Express Configuration Options 
ful 
‘hae 
ABLCOEF 
Four x Two xt 
ABLGO.EF 
“45 PERST, 3.3Vaue 


HEEB Fc Express contiguration options. 


PC/04-compatible modules. Even though 
the Standard and Pull configurations re- 
quire different EPIC Express connectors, 
1 hank, Standard EPIC Express Module 
‘an plug into a 3-bank Full EPIC Express 
Modiale but not vice versa. The reason is 
that a 3-bank connector is simply a [hank 
connector replicated two more times in 
contiguows housing 4 support aeditional 
pins (Figure), 


‘Automatic Link Alignment 

‘One of the design goals of EPIC Ex- 
press modules was that they not require 
any jumpers fr address or slot alignment 
‘The stacking design is physically similar 
to PC/O04 and PC/I04-Plus but the eon- 
rectors employed are not through-hole 
style. Those were designed to implement 
' passive. parallel bus. By contrast, EPIC 
Express uses pair of surface-mount eon- 
rectors that allow one or more PCL Ex 
press controllers to be mounted on the LO 
expansion module. This feature allows au 
tomatic link alignment, which eliminates 
the need for jumpers oF a special stacking 
‘order. Boards not supporting PCL Express 
Simply pass the signals up the stack from 
lone connector to another. 

‘An EPIC Express module with a 
single x1 PCL Express contollris always 
Wied to Link A on the bottom side eon- 
rector fits board. The top coanceto will 
have Link A wired from Link B on the 
bottom connector. The same methodology 
js maintained for Links B and C on the 
top connector since they are wired from 
Link C and Link D, respectively, on the 
bottom connector. Link D om the top eon 
ecto is not connected. 

‘An EPIC Express module with two x1 
PCI Express controllers is always wired 
to Link A and Link B on the bottom side 
connector of ts board. Therefore, Link A 
snd Link B on the top connector wil be 
Wired from Link C and Link D, respec 
tively, on the bottom connector: Link © 
snd Link D onthe topside connector wil 
not be connected 

‘An EPIC Express module with a 
single a4 PCL Express contollris always 
Wired to Link Eon the bottom side eon- 
nector of its board. The top connector will 
have Link E wired from Link F on the 
bottom connector. Link F on the topside 
connector will not be connected. Links 
‘A,B,C and D will be wired from the top 
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{connector to the bottom connector siice 
there is aot a 1 PCI Express controller 
‘on the boant (Figure 3), 


EPIC Express Connector 

PCI Express is a high-speed, low- 
voltage, differential serial interconnect 
that allows two devices to communicate 
with each other. It is designed to offer 
higher bandwidth with fewer pins. Each 
Tink has a fall-duplex, transmit and e~ 
ceive pair of signals operating tu signal- 
ing rte of 2.5 Gbitsls. This speed of 2.5 
Gite results in 25 Gbitss foreach direc 
tion that provides a 250 Mbytes cammu- 
nications channel in each direction (500 
Mbytes totab 

"The connector is the enabling tech- 
tology that allows PCI Express to be 
‘implemented ina stack. Samtec’s Signal 
Integrity Division was instrumental in 
the definition and design process since 
they had done extensive work with their 
Final Inch” differential connectors, 
‘They had worked with HyperTransport 
and were able to bring the same technol- 
‘gy developed for their QTE/QSE con- 
rectors. They worked closely with the 
EPIC Express technical group and de- 
signed a special test rig and conducted 
testing to verify performance. The result 
fs that a connector was specified that al- 
lows up to four bourds to be stacked on 
top of an EPIC Express baseboard while 
‘maintaining proper electrical transmis- 
son line characteristics to support the 
data signaling rates. 

Each connector bank is a 40-pin 
device with every third pin removed 10 
support differential high-frequency sig 
‘naling and » ground plane inthe middle. 
‘The Standard configuration supports 
four x1 lanes and isa subset of the Fall 
‘configuration. Its 1/3 the size of a Fall 
connector, provides up to 16x the band- 
‘width of PC/104-Plus (parallel PCI bus) 
and has the same pin out for pins 1-40 
(Figure 4). The Pull configuration sup- 
ports the four and two x4 lanes on & 
Single connector Figure 5) 

‘The assignment of the pin locations 
is important. They were selected tof 
cilitate optimum routing of the PCL Ex- 
press signal pairs as they are passed up 
the stack. Preliminary board layouts us- 
{ng the Intel-recommended PCI Express 
routing guidelines were conducted 10 
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censure tht the differential signaling envi- 
ronment could be maintained. This is nec- 
essary to minimize impedance mismatch, 
reflection and flight time, which degrade 
signal quality at these frequencies. 

Generation | of PCI Express x! links 
does aot need a clock, but future gencra- 
tions double the serial data rate, which 
‘may require a lock, so pins are defined 
‘on the connector. Therefore, a clock i in- 
‘cluded for each link inthe EPIC Express 
pin definition. 

‘The transmit and receive pais forthe 
links, clocks for each link, power and reset 
are supported. However, PCI Express card 
Presence Detect and Wake are not. These 
to signals are for hot swap applications 
Since EPIC Express expansion modules 
bolt together its nt logical to implement 
hot swap. SMBus and TAG ure not cur 
rently supported. ‘The +3V power rail is 
ot supported since most all EPIC SBCs 
fare 4SV only. Therefore an EPIC Express 
expansion module will generate the requi- 
‘ste onboard voltage fro the 45V ea 

On a Standard EPIC Express im- 
plementation, the first bank connector 
‘contains four xt data links (A-D), three 
clocks (A-C). +5Y, ground, auxiliary 33V 
and reset (PERST#).A Full EPIC Express 
implementation adds two x4 links (E-F), 
three clocks (D-F), more 45V power pins, 
+12 volts, -12 vols plus four reserved pairs 
for possible Functions to be determined in 
the future, 

‘The designers of EPIC Express are 
delivering on their promise of upgrading 
to the latest technology. EPIC Express 
defines the addition of a PCL Express 
connector ta both the EPIC SBC and 
PC/I04-sized 10 expansion modules. 
‘The compact and incremental nature of 
EPIC SBCs using PC/104 expansion mod- 
les has proven benetical ina wide range 
of embedded applications including test 
‘equipment, medical instruments, commu- 
ications devices, transportation systems, 
miltary(COTS, data loggers, security, ro- 
boties, semiconductor manufacturing in- 
‘struments and industsial control systems, 

Unlike the other mid-sized board 
ample board space has been reserved ta 
Support the broad base of PC/IO4 UO 
‘modules as well a PCI Express without 


scrficing VO capacity: Due to this archi- 
tecture, compliant implementations can 
smoothly migrate from legacy ISA-based 
systems to the fst serial interfaces of the 
future, For more detailed information and 
copy of the EPIC Express specification, 
Visit wwsv.epicexpress.com, a 
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New Form-Factor: 


AMCs Make Modular 
Multiprocessing a Reality 


Modular computing has become a basic building block of embedded 
systems. From voice-over-IP packet processing to high-performance 
number crunchers, the ability to add processing units piecemeal provides 
upgtadeability as well as scalability. 


by Ben Kiam 
Extreme Engineering Solutions 


Service the modular “computing inasymmetric muluprocessing SMP) ar were not requirements when the PMC 
market. The Common Mezzanine chitectue. In this envionment, two pro- standard was crated. 
Card (CMC) standard provides a small cessrs share the same memory and VO "The Advanced Mezzanine Cand 
form-factor capable of supporting & CPU, resources. For applications that mostly (AMC) standard is the mest recent ade 
system bridge, memory and fish, The lived in the CPU caches, thi archtectre dition tothe site of modalar standards. 
PCI Mezzanine Cand (PMC). derivative provided significant performance-versus- AMCs increase the total amount of power 
ofthe CMC standard, added a PCL ints price improvements allocated io each module, provi a larger 
face, allowing modules to communicate The PMC standard, however did not sclecton of high-bandwidth interconnect 
with one another and peripherals through account forthe large power and cooling as well ax support modular computing 
athighspec data bs. requirements of multiprocessor boards. features such as ho swap and board min 
‘The PMC provided @ good platform PMCs wer criginallystended tohost pe- agement. Figure | shows comparison of 
for many types of computing systems. ripheral devices, such as SCSI and Fiher- the two formfactors 
However engineers werenotsasfed with net contllers, aot power-hungry CPUs 
single processor per PMC module. Iwas Additionally, features that were advanta- Multiprocessors 
Soon realized thi there was jst enough goous 10 high-performance computing. A mulUproessing system consists of 
rnuile processing unis ted t a single 
system controller bridge. This hedge ws 
ally consists of CPU interfaces, a memory 
Controller snd various UO interfaces. Ax 


S cveral standards have emerged to PCB realestate to support dual processors such as hot swap and board management, 


sm example, consider the Marvell Disco 
ery III PowerPC system controler This 

embedded device comists of a 60x CPU 

bus intrface, DDR SDRAM control, 

rutile gigabit Ethernet controllers. 

EGIEREN the Puc standard (et) provides platform fr modular computing. The Wells two PCI bus interfaces (Figure 2) 
recently ratified AMC standard (ight) takes modular multiprocessing 1 a The key advantage of w symmet- 

new lave, whl retaining a simlar form factor. Fie multiprocessing (SMP) system is the 
contelfetive sharing of resources sich 


20 FI October 2005 


Rugged, Reliable, 
and Ready-to-go 


Based on the Embedded 
Platform for Industrial 
‘Computing (EPIC), the EPX-C3 
combines the processor and I/O. 
functions required for medical, 
transportation, instrumentation, 
communication, MIL/COTS, 

y, and other demanding 
applications. 


** Fanless 733MHz. C3 Processor 

* Up to 2GB Flash memory 

* 4x AGP CRT/LCD controller 

= 10/100 Mbps Ethernet 

* USB 20 support 

= 4COM channels 

= 24 Digital I/O lines 

* EIDE, FDC, and Kybd controllers 

* PC/104 & PC/104-Plus expansion 

‘ -40°C to +85°C operation 

* Size: 4.5”x 6.5” (115mm x 165mm) 

* Quick Start Developers kits for Windows’ 
XP, CE, and Linux 


Profit from our proven experience. We 
look forward to the opportunity to dem- 
onstrate how our success in the industrial 


market can work for you. 


Call 817-274-7553 or 
Visit wwwavinsystems.com 


Ask about our 30-day 
product evaluation! 


seit 


yes WinSystems’ 


715 Stadium Drive + Aslington, Texas 76011 
Phone 817-274-7553 » FAX 817-545-1355, 
E-mail: info@winsystemscom 


pclae 


as memory and interconnects. While it perform a careful analysis ofthe applica- Shared data structures ean be examined 
is true that each CPU in a dual-processor tion belore considering an SMP platform by any processor without the overhead 
multiprocessing system only has half the over a uniprocessor approach. associated with interconnect transactions 
potential memory bandwidth, there area «SMP architectures also provide or message-passing protocols 


large numberof computationally intensive performance enhancements without the 


applications that benefit from the reduced software headaches of clustering sepa- PMCS 
costs and PCB real estate of the mullipro- rate computer systems. In SMP. a single The PMC formfactor has several 
cessor approach. These applications typi-_ operating system is run on the proces- limitations when use in a malkprocessor 
cally are able to reside mostly within the sors. This places the majority ofthe loud- system. These limitations include power 


Riivwed Embedded St cami Svan poee thee 
ig¢ed Embedded Storage [Reereeernenes 


175 watts. The PrPMC (Processor PMC - 


VITA 32) specification extends this to a 


ACT/Technico provides comprehensive embedded storage suns oF 25 wate, 
solutions for rugged and extended temperature requirements. Cooling a PMC can present addi- 
tional challenges. The standard 10 mm 
Conduction Coated sand 15 mm module heights provide 
‘Eston Top PUES Timited amount of cross-sectional area 


fo dissipating heat. For the 15 mim cae, 
a eross-sectional area of 14 ems avail 

ble for components, het sinks and a 
fs. With a standard 200 linear feet por 
rinute of aro iti iffcult if mise 
\ Possible to dissipate more than 25 watts 
ff power in commercial O° ta 55°C op- 


isk wth esaed PMC ize a PCUPCEX bso 
‘Solid State drive terconnect with a carrier and other mod- 
bles PCL is shared bis srcectr 
store each deve presets am ational 
M laos comm i in Te i 
ic os sy mec sina ney Tequemes 
eae Um the numer of devices ate di 
really tale toone anther t any given fe 
4 Deive ype: SCStand ATAIDE hard ives, CompsciFash, Mcrives, | sven. Trnspret brides can he wed 
Tinool borden eewia merci Werte les of devices tht operate 
@ Platforms: Pentium, PowerPC, and SPARC on cPCI, VME, and PMC —_ — bathe id 
4 Operating Stems: Linn, VeWorks, Windows Solis and Lyme0s| |e aman latency: When a pint 
4 Works with vil all CPCL and VMEbse Single Beard Compurs | fein asics cx fe wed POU 
4 Some mls supp sohined shock peideatons, sion, spe enced 18 MT 
and/or hot swap capability 1 Gbytels over a 64-bit bus. 
PMCs re not hts devise 


www.acttechnico.com ing thea unsuitable foe the Ind of hig 
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‘heat sink that covers 
bth CPUs and the system 


‘i populated with more than one active 


ES ae] tool, then all modules mach be taken 


Manet aves 


Ea [EEE wr Processor PMc modules 
H require @ novel approach to 
=] cooling. XPedite6200 utilizes 
=) ==] 
=a) a 
=) 


fut of service to replace the one faulty 
‘module, Clearly this is not advantageous 
in clustered modular computing environ- 


Pa acs rent. As an example, consider a PrPMC 
cand consisting of dual Freescale 7448 1 

EEE XP eaite6200 by Extreme Engineering isan example of a multiprocessor GHz G4 PowesPC processors, a system 
PMC module, An operating system as wal as fle system can be stored controller, 1 Gbyte of DDR DRAM, 64 

within the on-card lah for stand alone operation Mites of flash and two Gigabit Ethernet 


ports (Figure 3). 
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‘The first obstacle beyond fiting all CPUs ould operate, forcing one customer area for cooling. However, the custom 
the components ia the PMC form-factor to spend resources optimizing software to mature of the heatsink addled unforeseen 
was satisfying the power requisements, reach original goals ‘complexity to the final product. 

i was a requirement that all power be ‘The next challenge yas cooling the Another PMC design ise was a re= 
dissipated from the 3.3V power rll. limit- CPUs, bridge, DDR SDRAM and Ether- quirement to have a watchdog timer per- 
ing the total power available to less than net PHYs. Fortunately, a 1S mm stacking form a full hardware reset ofthe module, 
25 watts. While a 2S-watt maximum is height form-factor was allowed, which including the system controller. The PCL 
allowed for a PrPMC, most carriers are yielded much more room than the typical architecture includes w global reset as- 
ddesignedtacceptonly PMCs, limiting the 10mm for a heatsink. This challenge re-serted by the carrier card, This made i 
selection of arvies on which this PEPMC quired the creation of a novel heatsink, — difficult to allow the module to act as a 
could be placed. Additionally, this power which covered both CPUs and system separate entity, capable of completely 
ceiling restricted the speed at which the controller, allowing maximum surface ig itself without disrupting other 

ofthe PCL bus, 

‘Making the design fit into a PMC re- 
‘quired several tradeoffs, These included 
specific PMC carrier cant requirements, 


E france Umlatiom Gic"to Powe 
Es pen and saciics in fmeoaly. 
- Had he design been Hse om the AMC 
standansceral of hese acs cou 
4 tebe steel 
= Embedded PowerPC / Xscale | vc. eine 
Wl Freescale 82xx, Intel 80219 architecture is able to provide several key 
a hangs ore PMC le malting 
fal ‘Design your solution using our embedded computing modules. a similar form-factor. Advantages include 
FREE serene ov oe Feezak Pore fat improved power capa, het se 
PER) it eae 0210 paces, sn reese pa ppt 
oem) Develop praypes using your preted ROS and the for high availability 
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sam AMC is 60 wats. Instead of providing 
several separate power rails, AMCs can- 
solidate all power onto a single +12V rail 
Today's designs need to support ICs that 
‘operate a many different voltages. A typi 
cal design may need 25, 18. LS und even 
LLOV. Utilizing a single supply to derive 
all onboard voltages eliminates the need 
for board and system designers to balance 
power across multiple voltage rails, mak- 
{ng power distribution much cleaner and 
easier to design, 


Deploy our proven computing engines in your end product 
‘and meet your networking, industrial ormiatary 
‘application requiements on te and within budget. 


The nest 


ean mn “The AMC standard also improves the 
ae ability to cool high-power componcats 
oe Rstiae” ipuremt fuich as CPUs and bridges. The AMC 
a hownne es specification provides several options for 

: fav ‘dul height. A full eight AMC mod 


a pe a 


platen 


lle provides a cross-sectional area of 22 
cm This is a S74 increase in area as 
compared o a 15 mm PMC module. This 
‘additional area provides. the necessary 
ro for srflon and allows Laeger tins for 
greater heat sink surface ara, 

‘As processing performance increases, 
so does the HO bandwidth, The AMC 
architecture supports theee high-speed 
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Processor performance no longer needs to be sacrificed due to power and 


heat dissipation constraints. The 60-watt maximum AMC power easily allows the 


processors to run at maximum speed. 


{interconnect options: PCI Express, Giga- 
bit Ethernet and RepiglO, Having three 
scalable options gives system designers 
‘much greater flexibility in meeting band- 
‘width requirements. As an example, PCL 
Express is a serial, lane-based intercon- 
eet that can support 1, 2,4, 8, 16 or 22 
lanes, each providing approximately 200 
Mbytes of bani 

"AMCs also provide a important fea- 
ture that PMCs lick the ability to isolate 
dot swap Faulty modules, A malfunc- 
tioning PMC module requires removal 
from its PMC carrier card for servicing, 
‘and could even misbehave on the shared 
PCI tus, causing other modules or the 
entire system to malfunction. The point 
to-point nature of the AMC interconnect 
standard allows a faulty module tobe con- 
tained and removed for servicing without 
Interrupting other system Functions. 

“The AMC standard also includes an 
IPMI manager running om an auxiliary 
low-cost, low-performance mieroproces- 
Sor, and allows the AMC carrier to ac- 
cess information such as module power 
requirements, power supply health, tem- 
perature and ober satus. With this in- 
formation, the AMC carrier can decide 
to shut dawn modules that are overheat 
ing or about to fail. As an example, con- 
‘set migration of the previous design to 
the AMC equivalent. The major changes 


include the migration from PCUPCLX 10 
PCI Express and the addition of an IPMI 
controller 

Processor performance mo longer 
needs to be sacrificed due to power and 
‘heat dissipation constraints. The 60-watt 
maximum AMC power easily allows the 
processors to run t maximum speed. The 
‘addtional cross-sectional height also l= 
lows the use of standard heatsinks, saving 
the costs and complexity associated with 
‘exotic custom heatsinks, 

‘The watchdog timer reset challenge 
that was identified in the development of 
the PePMC module is no longer an issue 
Since PCI Express is hot-swappable and 
point-to-point the module cat he locally 
reset, disabled or removed without dis 
turbing the host and other modules. The 
AMC specification allows the full perfor- 
‘mance of the embedded SMP syste to be 
realized, In addition, it adds features that 
improve the module’ ability to satisty the 
‘equitements of modular computing. 

AMCS provide a feature-rich solu 
tion to today’s multiprocessor needs. AS 
the market continves to demand higher 
power, higher bandwidth and higher avail- 
ability, the AMC standard provides room, 
for SMP designs to grow. 

While AMC modules are currently 
being deployed on AdvancedTCA ear. 
rier cards, PICMG, the developer of the 


AMC standard, is working toward achas- 
‘is and backplane standard. This system, 
called MicrsTCA, will expand the possi 
bilities of the AMC module and its ability 
to function as a building black to the next 
generition of cost-effective mltiprocess- 
ing platforms. 
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Next-Generation VME 
Boosts Defense and 
Aerospace Applications 


With the addition of switched serial fabrics to VMEbus platforms, VXS can 
provide orders of magnitude more 1/0 bandwidth than is provided by legacy 


VMEbus systems. 


by Robert Tufford 


Embedded Communications Camputing, Motorola 
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[A series of stages were identified for 
the VME Renaissance. The goal of the 
first stage was to bolster the bandwidth 
capabilities of the mulidrop VMEbus, 
land the goal of the second stage was to 
‘add switched serial fabrics to VMEbus 
platforms. The fist stage came to fruition 
in August 2004 with the release of the 
‘Tundra TSH148 PCL-X-to-VMEbus bridge 
chip, which was co-developed with Mo- 
toro, The TSiLIS implements the 2eSST 
\VMEbus protocol, where “2eSST" stands 
{or two-elge source synchronous trans 


vis systems 


[EERIE ata and control planes in legacy VMEbus systems and VXS systems. 


fer. The “source synchronous” part of the 
ame indicates that the transmitter sends 
data along with a strobe. The “ww0-edge” 
portion of the name indicates that trans- 
fers are made oa both the rising and fall- 
ing edges of the strobe. 

“The 2eSST protocol enables products 
using the TSiH8, working in conjunetion| 
with Texas Instruments’ SN74V MEH22501 
‘VMEbus transceivers, to provide up 320) 
Mbytes of data bandwidth in property de- 
signed five-xow backplases, Ths isn 8X 
fncrease aver the typical 40 Mbytels per- 
formance of the VME64 protocol, Motor- 
las MVME6100 and MVME3100, along 
with boards from ether companies, use the 
‘TSU4S and provide a rich ecosystem of 
2e8ST-enahled products 

"A use case example of how 2eSST 
technology is being considered to improve 
distributed application performance isthe 
Navy Open Architecture initiative. This 
Initiative has been focused on using Giga- 
bit Ethernet, Data Distribution Service 
(DDS) and Common Oject Request Bro- 
ker Architecture (CORBA) middleware. 
2eSST technology is now being evaluated 
for this initiative as a high-performance 
transport that complements Gigabit Eth- 
cxnct, The next technology beyond 2eSST 
that could also be leveraged in this initia 
tive is VS. 
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VXS —The Second Stage of the Prasat 
Renaissance 

‘The sccond stage formally began with 
the formation of the VXS (or VITA 41) 
working group in the VSO in March 2002, 
‘The goals for VXS as outlined at the i 
ception ofthe working group were te: 

* Provide a switche! serial interconnect 
to VMEbus coincident with the VME 
parallel bus ‘ 

+ Ustiize standard open technologies for 
the switche serial Links 

+ Allow for multiple standard open tech- 
nologies forthe links, but not ncces- ‘| 
sarily atthe same time 

‘Preserve backward compatibility 
Within the VMEbus ecosystem 

‘Increase the amount of power provided 
to each VMEbus card 


Sane 
Taree 
Sane 
Teroaie 


Each of those goals has been achieved 
through the resultant specifications cre- | 
sated by the working group: 

VITA 41.0 - VXS Soitched Serial Stan 
dard (Base Specification) 7 
VITA 41.1 ~ VXS lnviniBand Protocol 


Layer Standard bealace 

VITA dh2-VXS RapdlO Protocol Stan- IEEE V%Sanptiation exampe signal processing system. 

dar 

VITA 41.3— VXS 1000 Mrivs Baseband —plaems tothe nextleveof performance? the fact that, snc itis & mltdrop bus. 
IEEE 802.3 Protocol Layer Standard Before tackling this question, it may be only one connection between nodes can 
VITA ald - VXS PCI Express Prlacol hpi to review the dua plase und ton- occ at atime, so the mggrepte Band- 
Layer Sind tol plane concepts at are wel ww in width of the VMEbus platform isl 


VITA 41.10 ~ Live Insertion System Re- the elecommunications industry. The data only 40 Mbytes. The elosest thing to 
quirements for VITA 41 Boards (Trial plane is defined as the portion of network multiple connections occurring on the 


Use Standard) traffic that is used to distribute data be- VMEbus is broadcast mode, in which 
VITA 41.11 - VXS Rear Transition Mod- seen nodes. The contol plane is defined one node sends a message to. multiple 
tle (RTM) Standard as the portion of network traffic used to other nodes simultaneously. 

VITA 410-2 and 10 are currently setup, maintain and terminate data plane Adding. switched. serial fabries to 
moving toward ANSI standardization, connections. |YMEbus platforms, through VXS, ever: 
‘The remaining standards will move to These concepts also apply to VME. comes the inadequacies of the VMEbus 


ANSI standardization in easly 2006, applications such as those found i the for data plane traffic in two ways. First, 
‘These standards provide the framework defense and aerospace markets. In legacy switched fabrics tend to have much 
for VXS. implementations theoushowt VMEbus systems, the VMEbus earries higher data bandwidth capabilites than 
the embedded computing industry, and a oth contol plane and data plane traffic the VMEbus. For example, a 4X PCI Ex- 
umber of platforms have already been (Figure 1). The VMEbus has always been press link has a raw data bandwidth of 
released hased on them. well suited to carry contol plane traffic, approximately 2 Gbytes, o 1 Gbytels 
mainly because of its low latency. It also (2.5 Ghits x 4/10] in each uireetion, com- 

VXS — Data Plane and Control has been adequate to carry data plane pared tothe 40 Mbytes forthe VMEbus 
Plane traffic, provided that the application Second, switched fabrics use paint-to- 
‘Now that the evolution and scope bandwidth requirements are less than 4 point connections, which allow multiple 

of the VXS stundards have been char-  Mbytess (for VME64) However, one of connections to occur simultaneously. As 
acterized, how does VXS take VMEbus the drawbacks of the VMEbus has been an example, the aggregate bandwidth for 
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8 VXS 10-slot system, with 4X PCI Ex storage card, a VXS switch card and an ‘The instantiation of 2eSST and VXS. 
press links hetwcen five pairs of eards RTM opposite the first VXS processor standards-based COTS technologies in 
cach exercising a 2 Ghytes simultaneous card. The VXS storage eard is used for VMEhus platforms brings rich benefits 
connection per par, could be as high s 10 booting the system and storing configura- to defense and aerospace applications 
Gboytevs, whereas the aggregate VMEbus. tion data 2eSST technology can boost the band 
bandwith is still only 40 Mbytes. "The data ow is shown by the red ar width ofthe legacy VMEhus by up to 8X. 

‘Thus, VXS preserves the multidrop rows. Sensordataentersthesystemthrough These performance increments are espe- 
VMEbus for use in legacy applications, the front panel ports ofthe four signal pro- cially beneficial for defense and werospace 
‘where it functions as both the data and cessor XMC cards (lhe arrows marked 1) applications that require systems that 
control plane, while also allowing the andis preprocessed by the DSP engines on are able to capture. process and deliver 
data and control planes tobe splithetween these cards. The preprocessed datas then real-time data for display and control of 
VMEbus and siitched fabrics respec- routed through the VXS LO carrier cards, actuating systems. VXS also allows for 
tively to address data-itensive applica- across the PCI Express fabri, onto the flexibilily in configuring systems with 


tions (Figure VXS switch cad (arows marked 2)-Note the right blance of processing power and 
‘hat each of the VXS UO carizr cards can UO ports. because the LO bandwith pro- 
VXS Application Example transfer data a up to 1 Gbytes simuane- vided by ihe switced fabric intereonnect 


Consider as an example a signal pro- ously. This equates to an aggregate VO now allows the system to behave as if it 
cessing system implemented using VXS bandwidth of 4 Gytesie—two orders of were one large virtual cand. 

(Figure 2)- It consists of a 10-sbot VXS_— magnitude larger than is achievable with 

chassis and backplane with the VMEbus VMEGS! The data is then parsed by the — Motorola 

routed teach slot, as well asasingle-star_VXS switch card to the appropriate VXS Tempe, AZ. 

PCI Express fabric routed from the VXS processor cards for postprocessing (ar- (800) 759-1107, 

switch card slot to every slot. The chas- ovis marked 3) The first VXS processor _[www.motorola.comcomputing) 

‘is is populated with four VXS processor card then sends out the processed sensor 

cards, four VXS 1/O carriers witha signal datatoanesternal workstation fr viewing 

processing XMC on each carrer, a VXS (arrow marked 4), 
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IBuit to go in harm’s way. 


NEW! TPPOS4™ (IBM PowerPC S70FX-based SBC) 


NEW! Tasa~ 
(AMD Turion 64 Mobi-based SBC) 


Low Power, AMO? Tron 64 Mate CPU 


Our ultra-rugged, mission-critical SBCs 
now support more technologies than ever. 


USP Ill” VMEbus 
‘Computer 


< Extreme environments that need mission-critical reliability need 
a ‘Themis single-board computes. 


‘Our high pertrmance, high avaiabity computers have proven 
‘themselves inthe harshest, most demanding applicatons and operating 
‘environments. Where other systems fal, ou ystems survive ~ 


cel tno ease inexteme temperatures and upto 306 shock 
‘to teee PG ‘And now Themis family neues AMD and BM PowerPC processors 
Spencer aot {nado to our wel-known UtraSPARG VME and Compact PCI 
pale pore ‘Single board computers and graphic accelerators. So wo can support 
ane spptcations in Solari, Wedots Urux UNDC, and more. 
Pe Soluia™ OS ‘Alar designed for maximum fexibity and low Total Cost of Ownership. 


Because the budgeting process can be a prety hole evronment to. 


‘So when your missin takes youn harm's way, you can rely on Themis 
wwwthemis.com (510) 252-0870 


THEMIS 
™~ 


Transformational. 


so, Ten Conti The, Tan TA, TOAD Ue Ud UP sr 


SolutionsEngineering 
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VITA 42 XMC Gains 
Momentum, Increases 
Flexibility 


As 1/0 requirements continue their relentless upward progression in both 
performance and complexity, system integrators need a new 1/0 module 
architecture. VITA 42 reproduces the open standard ecosystem of the PMC 
module while providing higher performance and the potential for direct 
connection to switched fabric interconnects. 


by Andrew Reddig 
TEK Microsystems 
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[EIRENE FPGA nased xMc module (4 


‘channel Serial FPOP or Gigabit 
Ethemet interface using FPGA 


IP cores) 
ap an 
aps: i 

st 
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HEEEEE sic-based xtc module (4 
‘channel Fibe Channel interface 
using QLogic 15P2432 contoios 
and PLX 8516 PCI Express switch 


the throughput for interfaces with one oF 
bath XMC connectors 

"The XMC architecture has_many 
features in common with another 


standanl, the Advanced Mezzanine 
Card, or AMC, being developed by 
PICMG as a part of the AdvancedTCA, 
‘ecosystem. Both XMC and AMC sup- 
port direct connection to switched fab- 
res and leverage the growing number 
fof endpoint solutions available from 
silicon providers. While the architec- 
tures are similar, the mechanical fea- 
tures are quite different due tothe ma 
kets addressed by the two standards 
AMC modules are designed to meet the 
‘needs of the high-availability telecom 
market, which requites that modules be 
hot-swappable without powering down 
the system or removing the carrier card 
from the chassis. This design goal re- 
sulted in selection of a canledge-type 
‘connector that micets the requirements 
ff the telecam environment but is un 
suitable for the shock, vibration and 
humidity requirements of a deployed 
military application. XMC modules, 
‘nthe other hand, have no hot-swap re 
‘quirement and use a traditional stack 
ing connector between the mezzanine 
and carrier that his been chanicterized 
for rugged environments 
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Performance Beyond Limits 
ready for Extreme Embedded Comp: 


EtXexpress products are next generation 
embedded modules based on the PICMG 
COM Express standard. ETXexpress 
provides the hightest performance and 
1/0 bandwidth available in COMs. 


> PCI Express - the elemental data path 
> Gigabit Ethernet - for high connectivity 
> USB 2.0- for fast periphery 

> Serial ATA -for fast drives. 


EtKexpress-PM > ACPI - for optimized power management 
> Highest performance state ofthe at embedded module 
> Intel Pentium® M processor and advanced Intel® chipset 
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fabric, as long asthe application supports 
the power and eos tradeoffs of an FPGA- 
based design. An example block diagram 
of an FPGA-based NMC modal is shown 
in Figure | 

‘As the hase of FPGA-hased products 
reached critical mass, application devel 
‘pers realized tha the FPGA could often 
be better utilized as a signal or protocol 


‘The evolution ofthe XMC ecosystem 42.2) endpoints, both of which can be processing resource rather thin using a 


has gone throug 


several stages bused on implemented using a common hardware large fraction of the a 


ilable gates for a 


the availablity of switched fabric end- platform and FPGA IP cores. Unlike the fabric endpoint. This resulted in applica 


points. The initial wave of activity was Parallel RapidIO\ and HypefTransport tions being developed based on the 


ins 


fused on Parallel RupidlO, or VITA (VITA 42.4) standards, serial switched Aurora protocol as a lightweight, point- 
42.1, driven by the availability of Paral-- fabrics such as PCI Express and Serial to-point link between XMC modules und 
lel RapidlO processors from Freescale  RpidlO share a common physical inter caries, or between different carriers ma 


tnd sivtches from Mercury and Tundra 


face, allowing the development of fabric- VXS backplane, Although Aurora shares 


‘Thenext wave of activity leveraged FPGA agnostic hardware products using FPGAs the same physical interface as higher level 
technology to implement PCI Express at one or both ends ofthe link, The abil- switched fabrics such as PCI Express or 
(VITA 42.3) and Serial RapidlO (VITA ity “hedge” the fabric wars has made it Serial RapidIO, the protocal such more 


XMC in a Data Recording Application 


‘ne type of application that benefits from the bandwidth 
‘and scalability offered by XMC modules is high performance 
data recording and playback. One specific application cut 
rently being developed at Tekmicro on a PMC card, but whieh 
wil be deployed on the new JarzFiber XMC card, targets re 
{otng and playback of multiple Serial FPDP and Gigabit Eth 
femet 1/0 streams using a Storage Area Network (SAN) array 
Using 4 Gbit/s Fibre Channel 

The systom level requirement isto record a mix of Giga 
bit Ethernet and Serial FPDP input streams and to reproduce 
the recorded data with precisely aligned ting during play 
back. Each sensor input requires individual packets to be 
time-stamped using a systemwide reference witha chan 
fechannel accuracy of 100 ns. The packets are then buf 
fered and stored to multiple channels of disk storage using 
Fibre Channel interfaces to either dedicated RAID controlers 
fr SAN volumes. The system Is required to automatically 
selrconfigure based on installed hardware to support differ 
lent operating modes with the same basic hardware and soft 
ware architecture. A Web-based interface allows the system 
tbe contollad and monitored from any type af workstation 
without client-side software, 

The Gigabit Etherpet and Serial FPOP interfaces are 
both implemented with Tekmicro's fourchannel JaxzFber 
XMC module, shown in Figure 2 of the main article. By us 
Ing an FPGAtased module fr the sensor input and output 
streams, the system can perform application specie channel 


processing, imestamping and windowing of the data in real, 
time. The module ean adaptto any mixaf Gigabit Ethemet and 
Serial FPDP channels through FPGA IP reconfiguration, allow: 
Ingthe same hardware to be adapted to multiple mission sce- 
aris. In Serial FPDP made, the XMC madule supports just 
Under 1 Gbyte/s sustained throughput across four channels 
Using a x8 PCI Express interface atthe XMC connector. 

The storage interface is implemented using 2 quad Fibre 
Channel XMC module, shown in Figure 3 of the main article. 
“Tis interface uses standard Fbre Channel protacols, £0 the 
‘optimum solution isan ASIC-hased madule using othe shelf 
silicon rather than the higher power and cost of an FPGA. 
based solution, The Fibre Channel XME module supports 
four channels of 4.25 Gbits/s for a total throughput of upto 
4.7 Gbytes/s. This module also uses a x8 PCI Express inter 
face, which provides 2.0 Gbytes/s of bandwidth between the 
XMEC and the cai card 

‘The use of XMCenabled carrie cards with onboard PC! 
Express switching enables a scalable implementation that 
can utiize between 1 and 26 carrer cards ina single chas- 
sis. With a single carer card, the architecture supports 1 
CGbyte/s sustained throughut between sensor 1/0 and stor 
‘age, while a 16-card system supports up to 20 Gbyte/s ag- 
sogate throughput with up to 48 RAID interfaces. The use 
(of AMC's increased bandwidth along with a crect fabric ints 
‘connect allows this single chassis system to scale to 3x high- 
ler throughput than previously possible with PMC technology. 
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pil fabric. 


Lightweight, supporting & mali-tane link 
between te endpoints without routing 
for other system-level features, Unforts- 
nulely, Aurora by itself does not define 
enough details to provide an introper 
able standard acrost different vendor 


HEBEEEE Wercuy’s system Memory XMC connects 24 Gbyte SDRAM directly to a 
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implementations, which has resulted in 
‘multiple yerdorspecitic implementations 
‘with limited compatibility 

‘To address this, the VSO recently 
kicked off new standard task) group, 
VITA. $5, to develop an Aurora-based 


XMC ultimately offers the systems integrator a wide range of compatible, 
interoperable 1/0 solutions with the performance and flexibility needed by tomorrow's 


high-performance embedded systems. 


lightweight protocol and address the i 
teroperablity issues. Two implement 
tions of VITA $5 are being standardized: 
VITA 41 for VXS systems to support 
cartierto-carrier links and VITA 42.5 
for XMC to support mezzanine-to-carrer 
links, Pabric-agnostic implementations 
fof both VITA land 42 products are ex- 
pected to support VITA 5S as one option 
‘long with existing PCL Express and Se- 
‘ial RapidlO implementations, offering a 
range of choices to system implementers 
to tradeoff fabric complexity with FPGA 
resource utilization 

Although FPGA-based solutions offer 
thigh degree of exibility, there is a pea 
ally in terms of both cost and power. The 
next wave of XMC activity will leverage 
the availability of switched fabric endpoint 
silicon to implement standard UO func- 
tions in XMC modules. While these solu- 
tions wil not have the Rexibility or fabri 
‘agnosticism of an FPGA-based solution, 
they wil provide high throughput and per- 
formance at much lower power and eos 

In particular, PCI Express-hased 
sxdules for multi-channel Fibre Chan, 
Serial ATA, high-performance graphics, 
Gigabit Eusernet and 10 Gigabit Ethernet 
tre under development by several ven- 
dors A four-channel Fibre Channel XMC 
‘module implemented using PCL Express 
silicon is diagramed in Figure 2 

Several companies have announced 
products based on the XMC standard 
(Figure 3), and more are expected later 
fn 2005 and in 2006, Table 2 lists some 
fof the XMC modules available from dif 
ferent vendors, and Table 3 lists some of| 
the XMC carrier card options for various 
form-factors 

“The XMC ecosystem is growing mp- 
{ly wit both highly exible FPGA-based 
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XMC Carrier Cards 


solutions and a range of lower power ASIC- 
used soltions avaiable to meet the needs 
of systems developers. AS the switched 
fabric silicon ecosystem expan, the range 
fof XMC options will increase both for 
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fabrics such as PCI Express and 


Serial RapidlO as well as future choices 
such as Advanced Switching and Hyper- 
‘Transport. FPGA-hased solutions will 


We Specialize in 
Custom Designs 


——Kasinesring— 


Aexibility for applications that need ti 
lored soltions, with next generation 
FPGAs from Xilinx, Altra and others of 
fering belie performance at kiwer power 
and cost 

XMC ultimately offers the systems 
Integrator 9 wide range of compatible 
interoperable LO solutions with the per 
formance and flexibility necded by 10- 
rmorrow’s high-performance embedded 
systems. 
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Next-Generation VM 


Deploying VITA 46 in 
Real-World Applications 


The embedded market will soon witness the debut of the first boards and 
systems based on the emerging VITA 46 architecture, an industry milestone 
that promises to deliver the next generation of embedded computing board 


performance. 


by John Wemekamp, Stephane Joanisse and Jing Kwok, 
Curtiss: Wright Controls Embedded Computing 


cesigned to address the perfor: 
mance and environmental lim- 
ts ow confronting VME6ds, 
VITA. 46 provides am open standard 
for hardware form-factor and electri 
cal connectivity uniquely suited for 
high-bandwidth distributed processor 
systems. It provides. several signi 
cant advances over traditional VME. 


including its high-speed connector 
terface and, through the complementary 
VITA 48 standard, support or 2-Level 
‘Maintenance for in-the-field repair and 
replacement, Three particularapplication 
‘ease examples highlight the most likely 
target applications for easly use of VITA, 
46: these include radar systems, mission 
‘computer systems and small form-factor 


Single evanced 
custom Board 

eo Muticomputig Nodes 
ecyvO i 0 
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[EQUIEN Radar processing—vITA 46 enables theuse of next-generation 
‘itched fabrics such as Advanced Switching Interconnect, Serial 
Rapido, etc, in ether centralized or distributed architectures. 


raphics display systems. Each of these 
applications highlights specific techno- 
logical advantages of VITA 46 over the 
existing VME64x or CompactPCl sys- 
tems that it will replace or enbance in 
heterogencous systems. Table 1 shows 
‘8 comparison between VME64x and 
VITA 46, 


Radar Processor Systems 

Radar systems comprise a classic 
“turd” problem for embedded mul 
computing: they typically imvelve mul- 
tiple channels of high-speed streaming 
input data. Significant dat ereors can 
Cccur if the streaming dita is interrupted 
to allow processing to catch up. In radar 
systems, performance must be as cose 
{6 real time as possible. As latency in 
the system increases, 0 docs the risk of 
data los. Because human operators use 
the processed data from these systems 
for targeting oF navigation, the resulting 
dat ean be life-crtical, ming tall the 
tore important to minimize latency a 
rch as possible. 

Today's VME64x-based radar pro 
cessing systems typically receive their 
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The Power of Choice 


‘Modularity. Scalability Roliabilty. Cost-etfectiveness. 
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Headless, 
But Not Mindless. 


‘Add Micro/sys brainpower to _for data logging or OS. This ‘or fully configured with A/D, D/A, 
‘your embedded application. embedded PC supports Linux, DOS, and other PC V/. Call today and. 
‘There's a lot riding on that new Windows" NT or CE, and VsWerks? let the minds of our engineering 
OEM design: sophisticated applica- Starting under $500. ‘and customer service teams help 
tion code, tricky 1/0 interfaces, and Fora less scary ride on your {you rein-in those unbridled devel: 
system integration issues. You velopment adventure, choose ‘opment costs by offering a compact 
don't need aheadache with CPU _—_from a wide selection of XB6 land cost-effective solution. 

‘design issues, too, You just want ‘through Pantiurn CPUs, headless 


‘a reliable CPU that will lug into 
your application, interface with 
your system /O, and run. Headless 
might be the right way to go, but 
the price has got tobe right. 
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preprocessed sensor input data through 
high-speed A/D boards or front panel 
VO connectors suc as FPDP. The ini 
tial stage of signal processing was for- 
rmerly handled by ASICS, but itis now 
more commonly handled by an FPGA 
based hoard on which a customer adds 
their own proprietary algorithms to 
the PPGA bit stream. The data is then 
pushed to a microprocessor-based 
:multi-computer board such as one pop 
‘lated by multiple PowerPCs. 

Another factor that makes radar 
processing in parallel systems espe- 
cially complex is the need for “all-to- 
all communication” at certain stages of 
processing. During processing, radar 
ddata must undergo a “eorer turn" or 
distributed matrix transpose. In a dis- 
tributed comer turn every processor in 
the system has apiece of data that every 
other processor needs forthe next stage 
fof processing. In today’s VMEbus- 
based radar systems every processor 
fm the matrix must wait ts turn to get a 
chance to move its data across the bus. 
[Not only does this stall the processing 
of the current block of data, but it also 
stalls the incoming data, 

‘Switched fabrics directly address 
this problem by parallelizing the all- 
forall data movement, thus minimiz- 
ing both the processing stalls and the 
interruption to the input data streams. 
Switched fabrics were frst introduced 
into the VME world in the mid-1990s 
and have grown significantly larger 
and faster in the intervening 10 years, 
‘StarFabric is one serial switched fabric 
currently used to connect embedded 
‘multicomputing products using existing 
VME64x backplanes. However, physi- 
cal limits in the legacy VMES3x con- 
‘nectors prevent further growth. 

Prior to the development of VITA 
46, radar systems had begun to con- 
front fundamental performance limits 
‘The two most serious limits heing the 
amount of data that the VME signaling 
pins could sustain, and the amount of 
power that could he dissipated per board 
slot, These are both problems VITA 
46 was designed to address. While the 
number of operations performed om in 
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coming radar data has grown to a cer 
‘ain extent, the amount of incoming raw 
data has grown tremendously. 

Radar data pipes hive grown 
much bigger because the higher the 
frequency at which data is collected 
the better the resulting imagery. In 
addition, the increased availability of 
large quantities of dat is driving even 
‘more demanding radar system applica 
tions such as moving target identifica 
tion (MTD), Mul-Hypothesis Track- 
ing (MHT) and Identify Friend-or Foe 
(IPP), What's more, there is greater use 
and deployment of radar sensors. The 
increased use of UAVs, for example, 
has increased the amount of data to be 
processed, while simultancously, be 
cause of stringent constraints om pay 
load size and weight driving demand 
{or smaller and smaller packages. 

“Aste amount of databas increased, 
so hus the numher of processors needed 
to process the data, This increases the 
amount of power consumed and the 
famount of heat generated by a radar 
system, Unfortunately, the demand for 
processing power threatens to exceed 
the ability to cool the components in 
these systems, This has led some lea 
ing vendors to attempt to address the 
lurgent ned for higher processor densi- 
ties with proprietary standard, 


However, the industry clearly 
sires an open. standard approach. 
Smaller radar systems that don’ fea- 
ture such significant amounts of 1/0 
may continue to follow the VMEStx 
path—and for these systems VME or 
serial switched fabrics om VITA. 41 
may remain attractive, However, syx- 
tems that require very large or multiple 
input data pipes and that use lots of 
interprocessor communications are ex- 
pected to migrate to VITA 46, 

In the final stage of processing, a 
radar system sends is data out for op- 
erator exploitation. The operator then 
uses the data for example to command 
«sensor to point in a certain direction 
fr to zoom in on a target of interest 
In many eases the operator terminal 
will be an existing data exploitation 
terminal with proprietary. protocols 
for interfaces built with legacy SBCs 
for with custom 1/0, With VITA. 63, 
system designers get the best of both 
worlds, because the new standard 
provides support for legacy VME64 
electrical signals and ean wilize a hy- 
brid backplane 1 house both VITA 64 
sand VME6da cards, This enables sys- 
tem designers to take advantage of the 
performance oftheir distributed fabric 
Of choice while protecting their exis 
ing hardware investment 
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Feature comparison between VMEBAx and VITA 45 


Another advantage of VITA 46 for 
radar applications isthe large number 
fof HO pins it provides the wser im com- 
parison to VME64x. The availability of 
numerous /O pins enables system de- 
signers to add Gigabit Ethernet off the 
backplane on VITA 46 and to support 
multiple ports of rick fabric andthe leg- 
acy VME electrical signals, as well as 
Provide many adltonal pins for user- 
defined general-purpose signals. The 
shundance of UO helps to ensure that 
data flows will keep upto speed. so that 
fo radar image or dat will be lost nd 
no target goes unseen, One more advan 
tage is that control data can be easily 
split from processing data and deliv- 
cred throughout the system network via 
Gigabit Ethernet. This helps eliminate 
any chance ofthe high-priority process- 
ing data being delayed by lower-priorty 
control data (Figure 

Because airborne radar systems 
commonly have size and weight con 
Strains, i's expected that some of the 
early adopters of VITA 46 technology 
will range from tactical fighters and 
UAVS to large radar platforms suc as 
JSTARS, AWACS and E2C, 


Mission Computers 

‘VITA. 46 will also play an impor. 
tant role i the improvement of mission 
computers, Mission computers provide 
the intelligent processing needed 10 
handle high densities of standant IO 
such as 1583, ARINC, SCSI and RS- 
422, as well as network fabrics such as 
Ethernet or Gigabit Ethernet. The mis- 
som computer is used to contol the IO 
for comert the incoming data into com- 
‘mands for fre command computers. It 
also integrates, consolidates and inter- 
prets the date for the user. In addition 
to handling legacy LO types, including 
discrete VO and A/D and DYA, mission 
computers ure also Frequently tasked to 
‘control high-speed serial interconnects 
fordata storage and fabric interconnects 
fora redundant mission computer, 

‘The more data delivered to a mis 
sion computer, the better the quality 
of data available to the system, whic 
results in better and more information 
that can be analyzed and displayed 
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The use of switched serial fabrics also opens the door for more 
distributed video processing solutions by enabling the separation of the 
video capture and processing functions from the synthetic graphics 


generation and display functions. 


graphically. As with radar processing 
systems, the mission computer is con- 
tinually being tasked to handle larger 
amount of incoming dat, This is driven 
in large part by the proliferation of sen- 
sors deployed om a given platorm, Un- 
like the radar processor system though, 
the mission computer usually has either 
single ora small number of CPUs. 
However, mission computers are 
also taking on larger workloads these 
‘days thanks to higher resolution cam- 
eras, more data sources and high-speed 
‘communications. In today's networked 
buttleield, the mission computer might 
need 0 link it database up to the main 
‘computer at the central command and 
‘control site. In addition to the burden 


fof command and control and securi 
‘networked communication also add the 
processing burden of data encryption, 
‘All ofthese trends increase the need for 
faster data rates. As a result, there i a 
burgeoning demand for higher levels of 
intelligence, faster 10 and external net- 
‘Working on mission computers 

“Another trend driving the need for 
faster UO on mission computers is the 
move away from dedicated platforms, 
‘where each displays data from a single 
sensor or sensor type. The trend today 
is toward the use of integrated sensors 
that incorporate data from multiple sen- 
soso a single eonsole resulting in sen- 
sor fusion forthe war fighter. Increased 
tse of processorhungry formats such 


HEBER Gxampie ofa VITA 46 single board computer trom Curtiss-Wright, 
‘which features high-speed MuliGig RT interface and high-speed XMC 


————Rineerins— 


fs FLIR and InfraRed are also putting 
pressure on today’s mission computers. 
At the same time, software is becoming 
‘ore modular and compen, 

‘As a result, vehicles such as battle 
tanks and UAVs, which might formerly 
have had 1553 sensor dita coming in, and 
1553 and more RS-422 data out, are be- 
ing enhanced with 1394B, Gigabit Ether 
net and FPDP to handle the higher speed 

applications. Inthe past, 
higher compute requirements had heen 
typically addressed through the use of 
proprietary secondary buses like Race- 
Way, SkyChannel, Myrine and StarFab- 
Which provide no standard. way of 
connecting mult-vendor components t0- 
gether. VITA 46, in comparison delivers 
‘standard architecture that eliminates the 
need for secondary data buses while pre- 
serving the user's investment in VMES4x 
hardware and software (Figure 2, 


‘Small Form-Factor Smart 
Displays 

‘The 3U variant of VITA 46 will 
also find a waiting niche. Today, space 
tnd weight-restricted video capture and 
raphical display systems designed with 
high-bandwidth interconnects for digital 
video distribution and image masipu- 
lation are frequently built wth smaller 
boards such as 3U CompactPCI ards 
‘These small form-factor intelligent 
display systems are finding their way 
foto. vehicles like tanks and helieop- 
ters where space and weight are a big 
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Need PMCs 
». Call Us. 


Technobox dosians and manufactures 
custom and off-the-shelf PMCs, includ 
ing solutions for data acquisition, 
peripheral connectivity, serial com: 
‘munications, and engineering 
development 
‘Our extensive assortment of PMCs 
includes proven async communication 
adapters (from dual-port RS232 to 
46-part combo boards); versatile, 
FPGA.based, reconfigurable, digital 
NO boards; SCS} (from Fasvwnde SE 
to Ultra 160) and IDE controllers; plus 
a vatiely of adapters, extenders, and 
tools for PMC development andior 
Asynchronous VO _ integration. PMC Adapters and 
Development Tools 


We also otter the industry's only com- 
plete x86-based Processor PMC 
(PrPMC), 25 well as an ATX-based 
development platform for PrPMCs. 


Processor PMC and 
PrPMC Platform 


For details, visit our web site 
www.technobox.com = 
TM PMB 300, 4201 Church Road 
4 Mount Laurel, NJ 08054 USA 
y ING, tet s00-267-9088 


Fax 609-261-1011 


concern, With helicopters, for example, 
the combined weight ofthe onboard sys" 
tems translates ino the distance that can 
be covered with a given amount of fuel, 
directly impacting which missions can 
be accomplished. 

‘There is a growing requirement on 
ese platforms to migra toward the use 

her resoltion flat panel displays for 
‘mapping. position location and other real 
time data display. The moves from today’s 
standard displays (ypically up 1280 x 
1024 dpi to larger format peal from 
1600 x 1200 and above, including HDTV 
resolutions) while also enabling system 
designers to more effectively process and 
display sensor data by using layers and 
real-time data updates, This is beng ham 
ered by the limits ofthe connector chain 
found on tralitional CompactPCI systems 
‘The problem is that the greater quantisy 
of data transmitted to the higher resol 
tion display, and consequently, the higher 
frequencies and higher signal integrity 
requirements, cannot always be met by 
the electrical performance limits of the 
CCompactPCl and PMC connectors, 

Customized solutions that do not use 
COTS can prove to be costly to manu- 
facture and maintain over the lifecyel 
of the product. The MultiGig connector 
defined by VITA 46 addresses these elec 
trical limitations. The resulting ability to 
‘maintain better signal integrity can also 
translate to the beneit of driving greater 
line lengths between the system and the 
{lat pane! display. This permits hardware 
tobe placed flexibly in the limited space 
available nan already dense tank or he 
Licopter interior 

‘The use of switched serial fabrics 
also opens the door for more distributed 
video processing solutions by enabling 
the separation of the video capture and 
processing functions from the synthetic 
friphics generation and display func- 
tions. AS these two functions no fon 
ger need to be so closely coupled, ben- 
efits can be realized on both ends of the 
chain, VITA 46 supports more complex 
data steams on the input side and more 
specialized display types on the output 
side. The increase im hackplane data 
bandwidth provided by the switched 
fabric also simplifies the addition of 


Video processing stages inthe data path 
(Figure 3). As highlighted by these three 
application scenarios, VITA 46 already 
has some hungry customers looking 10 
take advantage ofthe higher performance 
and total cost of ownership saving 

VITA 46 products are now starting to 
appear on the market (Figure 4) and can 
soon be expected to move in to mect the 


demands for increased throughput, con 
nectivity and processing power being 
placed on todays high-end systems, 
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Power Management 


Removing ATCA’s Architected 
Single Point of Failure 


Although a key strength of the AdvancedTCA architecture is its shelf 
manager, the connections between shelf manager FRUs and Ethernet hub 
boards have limited overall effectiveness. PICMG’s recently adopted ECN 
3.0-2.0-001 amends the formal ATCA specification to fix this limitation, 
while preserving backward compatibility with pre-existing equipment. 


by Mark Overgaara 
Pigeon Paint Systems 


ture is rapidly gaining acceptance 

among telecom equipment provid 
ers and users of that equipment. This 
architecture's mandatory shelf manager, 
typically implemented in a dval-redun- 
ddant configuration by a pair of boards, is 
‘crucial strength of ATCA. Many ATCA 
shelves implement shelf managers ws ded- 
‘cated field replaceable units (FRUs) con- 
nected to the in-shelf Ethernet network, 


T he AdvancedTCA (ATCA) architec- 


onsasest 
Links pete 
indone2 


These are also typically implemented in a 
‘duabredundant configuration by a pair of 
Ethernet hub boards 
Ufortunsely.the original AdvancedTCA, 
specification only defines a standard way for 
cach shelf manager a connect to one ofthese 
Fhernet hub boards, not to both of them. 
This limitation can reduce the effectiveness 
‘of both the dual-redundant shel! managers 
tnd the dual-redundant hub boards, since 
failure in just one of each pair may require 


HEGIEEE 1s the original ATCA architecture, each Shelf Management Controller 


(ShN) slinked to one hub, 


both pairs to switch over in ofder to pre= 
serve shelf manager connectivity to the 
jn-self network, It is more difficult, and 
much less desirable, to arrange such a co- 
ornated switchover of two separate types 
fof FRUS. In fact the single shelf manager 
link to these Ethernet hub boars is the 
only known architectural single point of 
failure in ATCA. In contrast, all normal 
rode bourds in a shelf have the ability to 
connect with bah hub boards 

Recently, PICMG adopted an Engi- 
sneering Change Notice (ECN) to PICMG 
20 R2.0-—the formal specification defin- 
ing the AdvancedTCA architecture —that 
fixes this limitation, while preserving 
backward compatibility with pre-existing 
equipment 


Before ECN: Each ShMC Links 
‘to One Hub 
Tn the original AdvancedTCA speci 
fication, through revision 2.0 adopted in 
March 2005, each Ethernet “Base In- 
terface” hub board is connected by a 
10/100/1000 Mbit link to one ofthe ded- 
sated shelf manager FRUs, also called 
Shelf Management Controllers (ShMCS) 
(Figure, This link is provided on the 
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bbuckplane and reaches the hub boards via 


their Zone 2 highspeed signal connec- Set et 
tors. Other external or auxiliary connec Leroy Lirrud 
tions may also he available to cach SMC 
and tothe hb Boards. Each 10/1001000 sven i 
Mbitis link requires four differential sig- comet 
nal pais ora otal of eight wires. 
’AC the afchitetual level, there are 
several consequences of linking each si cs 


SHMC to one hub. One is that fail 
in a SAMC may cause the hub boards to 
‘witch over if the interconnects between 


the two hubs are not used. Another con- 
sequence is that a failure in hub board BeaSG eae, — 
will definitely cause the SHMCs to switch Tbeaeten 

over. In general, the original architec- 

ture reduces the effectiveness of dual 
redundancy in SMCs and hub boards 
due to these effects. AdvancedTCA. ven- 
dors have developed various ad hoe ap- 
proches to remove this single point of 
failure in their shelf products. However, 
there has heen no generic solution that all = a 
vendors can use that preserves interp- mt ies 
erability so that a hub board can be in- ‘ 2 
Stalled in any shelf and still implement a 

solution t these problems, 


soo fan 


HEEEEEI The connections enabled by ICMG's EON 3.0:2.0-001 include ShMC 
cross-connects that lnk both SMCS to both hubs. 
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‘After ECN: Each ShMC Links to 
Both Hubs 

‘The recently adopted ECN 30-2.0- 
O01 provides an optional way to remove 
this single point of failure. It defines dual 
2-pair 10/100 Mbitis SAMC eross-con- 
‘ects that ean connect each SHMC to both 
hubs, as well as map these dual 2-pair 
Links into the single +-pair connection the 
‘SMC port that was originally defined in 
the AdvancedTCA specification on a hub 
board for use as an SMC link. Further: 
sore, ECN 30-20-00 add this option 
‘while allesing Full backward compalibil- 
lay for products that conform to the pre 
ECN specification, Each 10/100 Mbit 
Link requires only wo diferential signal 
pairs or four sires. 

Figure 2 shows the connections en- 
abled by ECN 3.0-2.0-001, including how 
the t9o 2-puir SMC eross-comncets are 
‘mapped into a single 4-puir ShMC port 
fon each hub hoard. When two 2-pair 
fonnections—which ean each support 
10/100 Mibits link—are mapped into a 
4-pair connection—which could other 
wise support a single 10/100/1000 Mbit 
link—the tradeoff is reduced data rate 


for improved availability. However, few, 
if any, existing shelf manager products 
support or need a 1000 Mbit/s ink to the 
foulside world, For most ATCA users, the 
availabilty improvement enabled by the 
'SHMC erost-conneets is much more im- 
portant than the higher data rate 


E-Keying Self-Identifies ShMC 
Cross-Connect Support 

ECN 30-2.0-001 also defines new 
consruets in AdvaneedTCA’s Electronic 
Keying facility 10 allow the three par 
ticipating shelf component types to self- 
idemify their support for SMC eross- 
connects. E-Keying information is rep 
resented as records in non-volatile FRU 
information storage associated with the 
key participating system components: in 
this ese, the shelf the dedicated SAMS 
and the hub boards. The format ofthese 
records is defined in ATCA so that in- 
dependently implemented system com- 
ponents can selFidemtify their eupabili- 
ties, enabling automatic interoperability 
adjustments, 

‘The shelf FRU information stored 
with the backplane can show that wo 


hax 
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HEBER Irplomentation of a dynamically configurable hub 


The solution for the ShMM-500 was to use a pair of USB links for the 


redundancy state updates, freeing up both Ethernets for hub communication duty. 


SAMC crost-connects are rowed om the 
backplane between each SHMC site and 
the two hubs. For legacy shelf this i 
formation indicate just one implemented 
link from each SMC site to its corre 
sponding hub. The board FRU informs- 
tion stored on each dedicated SMC FRU 
reveals whether they can connect to both 
ofthe hubs, if the hubs support that, oF to 
just one of the hubs. The board FRU is 
formation stored om the hub boards shows 
‘which of the following three possibilities 
jis supported: dual 10/100 Mbit’s ShMC 
cross-connects, a single 10/100/1000 
Mbit: SMC link oF either of the frst 
{wo options, dynamically selected when 
the hub is configured via E-Keying by the 
shelf manager 

‘When the shelf comes on, the active 
shelf manager retrieves the FRU infor- 
‘mation from each of the above compo- 
rents and enables the appropriate links, 
based on their capabilities. For instance, 
the hub bods may he capable of either 
two 10/100 Mbit ShMC links, or a sin- 
le 10/100/1000 Mbiis ink. Depending 
fon the capabilities of the shelf and the 
SHMCS, the shelf manager enables one of 
these two configurations om the hubs, 

"The Table displays the different con- 
figurations of the three eritical shel i 
sredients for ShMC cross-connect, along 
‘with the compatibility properties foreach 
coniguration. ShMC cross-connect B is 
the extra link from a SMC to the oppo- 
site hub that is ew with the ECN. I some 
of the configurations, such as ntimbers 2 
through $, that link must be disabled by 
E-Keying on the ShMCs,the hubs or both. 
Configuration 6 results in unpredictable 
behavior of generic Ethernet-compliant 
10/100/1000 Mbitls PHYS and must be 
avoided by system integrators. 


Dynamically Supporting One or 
Two ShMC Links on a Hub 

Given the capability desriptions in 
the E-Keying records, the shelf manager 
can notly a hub whether to configure 
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‘vel? for ve 10/100 Mbit Tinks, oF for 
fa single 10/100/1000 Mbitls link, Such 
configurability is an optional feature for 
hub boards that are compliant ith EC) 
30-20-01, 

Figure 3 shows how such configu 
ability could be implemented in a hub 
On the right side ofthe figure isthe 4-pair 
SMC port on the backplane connec- 
tor ofthe bub board, On the left side are 
‘wo 10/100/1000 Mbitis PHY interfaces 
Depending on how the analog multiplex: 
ers AM L and AM 2 are set, one of to 
possible connections is made between the 
‘witch fabric of the hub and the ShMC 
prt. Inthe fis, the top 1/10/1000 Mii 
' PHY is connected via four prs tothe 
'SHMC port. This isthe normal pre-ECN 
30.2.0-001 configuration Inthe second, 
‘ach of the two PHY is connected with 
1 2-puir (10/100 Mbit) connection to the 
SHMC port, This is the normal ShMC 
‘ross-connect-enabled configuration 

With the implementation shown, the 
hub can be configured by the shelf man- 

{fo support SMC eross-connects oF 
not, depending on the capabilities of the 
brackplne and dedicated SMCs 


Pigeon Point Systems instigated the 
PICMG initiative for SHMC cross-connect 
support in AdvancedTCA und chaired the 
PICMG subcommittee that developed 
ECN 30-20-01 

Prior to the new ECN, some shelf 
‘manager platforms, such as the company's 
popular IPM Sentry ShMM.SO0 Shelf 
Management Mezzanine, supported just 
to Ethernet imterfaces: ne was wailable 
for communication with one of the hubs 


and the other wis used to communicate 
redundancy state updates between 2c- 
tive/backup shelf manager prs, Por such 
shelf manager products, the advent of the 
[ECN raised the question of how two Eth- 
cnet interfaces could be made available 


for hub connections 

‘This question was especially chal- 
lenging for the compact, 67.60 mm x 
50.80 mm SO-DIMM-sized ShMM-500, 
forexample, because it would be difficult 
to add a third Ethernet interface while 
still maintaining the board's compact 
‘ze, The solution for the SaMM-S00 
‘was to use a pair of USB links for the 


redundancy state updates, freeing up both 
Ethernets for hub communication duty 
‘Serendipitously, the four signals needed 
for such LISB Tinks could easily be routed 
across the same backplane traces that 
had carried the previous Ethernet-hased 
redundancy state updates. 

"This approach enabled the quick 
availability of ShMC 
ect support within one month al- 
ter the enabling ECN was adopted by 


“ty 


PICMG, allowing users to eliminate 
the architected single point of failure 
in AdvancedTCA systems, 


Pigeon Point Systerns 
Scotts Valley, CA. 

(831) 438-4709, 
[ssww:pigcompoint com) 
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Industrylnsight 


Power Management 


Intelligent Power 
Management in 

High-Availability Applications 
High-availability applications such as communications systems require the 


power distribution architecture and intelligent power management. Success- 
fully implementing both requires careful consideration of power architecture 


issues, including a power budget analysis. 


by Tony Romero 
Performance Technologies 


ver the past five years, CampactPCL 

has gained wide acceptance as 

the architecture of choice for 
equipment manufacturers developing 
high-availabilty embedded systems 
Iis powerful, standards-based comput 
{ng solutions, hot-swap functionality 
‘and high-availablity capabilities make 
‘ideal for applications such as eommu- 
nication. AdvancedTCA (ATCA) is also 
emerging as a standards-based solution 
{in the communications markel. For both 


form-factors, intelligent power manage- 
ment and the power distribution archi- 
tecture are eriticl to the success of high 
service availability for the complete sys- 
tem, System designers considering the 
use of adyanced managed platforms in 
their applications must consider several 
poser architecture issues, 


Intelligent Power Management 
‘CompactPCI power supplies cat be 
fickle components ia high-avalability 


systems. Since today’s embedded systems 
demand higher performance and compute 
poise, power supplies have been stepped 
Up ta deliver twice as much power as they 
tid just a few years ago, However, they 
‘must deliver that increased passer within 
the sume form-factor, These denser power 
supplies require ample cooling and man- 
agement, hence the need for intelligent 
povser mangement, 

In the past, power supplies offered 
simple management information, The 190 


“at Doves 
“Bidet Gt Deis ID 
Cold sat 

Warm Reset 

Gt Sat Test Rants 


TEBE 1PM command set 


~ Set Sensor Hysteresis 
Gl Sonor Hysteresis 
Set Sear Taste 
Gat SancorTrashls 
Gat Senor Even State 

~ cal Senor eadng 

= Set Ean Enables 

- cat Event rales 

= Set Een Recer 

+ Gatevant Racer 

Gat ei SOR ntemiton 
Cat Oaice SOR 

Reserve Dati Repairy 


Gat FRU vent cea 
Read FRU Data 
Wee FRU Data 


2 for typical IPMI-based power supplies 


Start FimwateUpdtc = Gat Device Status 
+ eae Fash  SetFaut LED State 
Progam Fst Got Fat Stat 
-EatFimvareUpdta Seti State 
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HEBER the crc63t4 from 
Performance Technologies 
is 325W OC power supply 
that combines high power 
capacity and industry 
standard PM management 
Capabity with monitering 
and reporting, 

‘most typical management signals are the 

Degrade signal, which provides warning 

‘when power supply temperature is within 

20°C of drating point, andthe Power Fa 

Signal, which indicates any output below 

9096 andior alow input <36 VDC 

Recently, power supplies have hegun 

{implementing the industry standard In 

teligent Plate Management Interface 

(PMD, IPMI offers a comprehensive set 

of information o fully manage and predict 

failures foreach power supply. I allows 
subvomponents from multiple vendors to 
bbe monitored by a system's single shelf 

‘unger or redundant shelf managers, 

‘The Intelligent Platforms Management 
‘Bus (LPMB) i logical hus that was spec 
fied t use the FC control bus asthe physi 
cal imerface. Power supplies implement 
ing IPM contain a satellite PMUCIPMB) 
controller. This controller provides an 
interface to sensors and altaches to the 

IPMBIFC bus asthe physical interface 

It processes IPML commans com 
rmunicated via the IPMB bas protocol 

IPM is a requestrespoase protocol: the 

shelf manager, also considered the mas- 

ter oF buschoard management conteoller, 
issues a request message to an intelligent 

Power supply. also considered the slave or 

Satellite management controller. The sup- 

ply then responds with a separate response 


message, Request messages and response 
messages are transmitted om the bus using 
PC master write transfers. The sensor data 
record (SDR) is the sensor information 
stored on the poser supply 

Many shelf management modules 
provide an in-band andioe out-of-band 
Ethernet interface so that the shelf can 
the remotely accessed with @ common ine 
terface by operations, administration and 
maintenance (OA&M) managers. The 
self manager then communictes to all, 
intelligent components via PML 

‘A posser supply that supports IPM 
provides five distinct classes of com- 
mands (Figure 1), The main commands 
are: (1) application commands, 2) sen- 
sovfevent commands, (3) field replaceable 
unit (FRU) commands, () firmware com- 
‘mands and (5) OFM commands 

Application commands initiate op- 
craton with the controle, icing con- 
teller resets and enabling seltess. The 
devise ID field allows controller specific 
software to identify the unique function- 
ality provided by a particular controler. 
‘Since multiple power supplies with the 
same device ID can operate in a sytem, 
povwer supplies can be standardized, yet, 
atthe same time, maintain different geo- 
‘graphic locations and FRU information, 
‘The Cold Reset command makes the con- 
troller reset, while the Warm Reset com= 
rand makes it start atthe beginning of| 
the program, causing the initialization and 
startup function t he executed, 

Sensorievent commands provide the 
information read from the posser supply's 
sensor data record, Typical SDR informa- 
tion fr a poser supply includes tempens- 
ture, voltage and current. The Set Sensor 
‘Threshold command lets the user estab- 
lish different threshold levels for each 
sensor: minor, major and critical, Each 
threshold om each sensor can be enabled 
to generate event messages if thal thresh 
‘old is crossed. For controllers that support 
the generation of event messages, the Set 
Event Receiver and Get Event Receiver 
‘commands must be implemented. When 
significant event occurs, such asa power 
‘supply flure, that eyent must be commu 
ricated to the shelf manager as so0m as 
possible, rather than the shelf manager 
being required to wait to respond to a 
‘command. In this ease, an event message 
is initiated by the sitelite controller. 


‘The FRU commands provide asset 
information about the power supply. Asset 
information is ertical to high-availability 
applications in many ways. The power 
supply FRU stores the version of fismvare 
‘tis running. This firmware ean be up- 
graded remotely if required. The PRU in- 
formation about the power supply—such 
as part number, serial number, asset tag 
fand date of manufacture-ensures that 
the technician removes the correct power 
supply and replaces it appropriately. In 
addition, knowing which specific power 
Supply is installed can also drive routine 
FRU replacements, since some OAS&M 
managers proactively replace a compo- 
ent before i fails based on ts Failure in 
Time analysis, 

Firmware commands can update the 
power supply elfectively and remotely. 
‘These commands can also be used 10 
erase flash memory space accupied by the 
program code being updated and to pro- 
fram the ash. 

OEM commands allow users to 
change the stale of the power supply ei 
ther locally or remotely. This includes 
commands thit monitor and override the 
state ofthe Power OK LED and the power 
supply shutdown output, a device status 
command, device-implemented FRU-type 
commands soul device set-up commands, 

‘The ATCA specication eliminated 
independent power supplies fom the plat- 
form, but ATCA power entry modules 
(PEMs) also include IPML controllers. 
EMSs take the -48V input from telecom- 
munication facilities and distribute it to 
various slots and supporting components 
inthe platform, such as fans. Each board 
rust convert the ~A8V into the voltage 
levels needed. Typical ATCA platforms 
support two redundant PEMs, The shelf 
‘ainager can monitor the voltage, current 
‘nd thermal sensors on the PEMS, If one 
PEM fails, the shelf manager will be not 
fied so the failed PEM can be replaced 

Some power supplies combine high 
power capacity and standards-based [PML 
‘management capability with monitoring 
and reporting capability (Figure 2), These 
critical elements, along with redundancy 
tnd hot swap, give embedded applica 
tions the performance and management 
capabilities ia power supplies they need to 
‘achieve high availability. 
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Power Budgeting 

‘When dealing wi high-performance 
applications ina CompactPCI platform, 
it lmportnt to develop power badest rant sv | asa | orev | eve | woe 
analy o entre that there i ficient 


povser forthe complete system configura- z oo | ee | oat | ooo | maa 
tion. High-performance applications tax 3 CC 
bth the power and cooling architectures 
‘supported in the platform. Power budget 2 ee aa eae Ae LE 
ing ean also provide a rough estimate of 2 00 [ao [ooo | ooo | sa00 
how much average power can be delivered q wae | aso | oon | ean | sean 
to each platform slo _ Fp 
‘To properly budget power for 12U ia! 
pltforms, itis best to develop a spread- 5 aso | ee00 [00s [eas | toaao 
sheet to account forall components that n zac | sean | aon | ooo | asean 
draw power. CompactPCI defines four TR : abi Runa Meal Gawaleea 
{independent and limited voltage rails 
wa a oo | ao | ooo | ao | oon 


that deliver power to the platform: SV, 
3.3V, 12V and -12V. It is important to wa 7 a 
‘analyze power budgeting at each voltag 


_ ear Tanon Boa 
rail, because one specific configuration 
fof boards in a chassis may not tax the ro o a CC 
SV sail but could significantly tax the ran 7 azo | ao | ooo | ooo | oo 
33V ral, for example. Each voliag ae 7 cael Rtas naw ral Wa Eee 
rail is independent and does not share ae 
current, Thus, when one ral’ limit has ii a oo [aso [oon | ooo [ooo 
been reached. the limit of the number ANSE E ‘oo | ao | ood | oa | oon 
far hat can be integrated inthe = 7 See 
chassis using that specific vollage has 
Shoe henrceked ry 7 oo [ao | ood | ao | oon 

‘The power budget analysis begins wa 7 oo [aoe [oon | oo | oo 
With a list of the maximum current rat 
{ng for each component and board to be Tei Curent an Cra 
integrated into the platform. For each aa ae 
unique board, the designer should write 

Teal aren ai woo | wo | aa | a 


down its maximum current draw in amps 

pet voltage rail, Using the maximum Data sco | eo | | a8 

povser dra for each component is neces 

sary to calculate a worst-case scenario. 
‘The next step isto list all boards and 

components to be configured in the plat 

form, including quantity. Figure 3 shows a 

sample power budget analysis spreadshe Another question to kecp in mind important element in this equation, and 

fm table form, Bach row represents the max- in a CompactPCl of AdvancedTCA de- power supplies are no exception. They 

{mum current rating forthe total number ployment is whether the facility provides need to be managed intelligently like any 

of units configured in the platform. This enough power to the rack or frame. The other high-avalability board or compo- 

js broken out into the four volage rails. At power budget analysis shown in Figure nent in the platform. With never-ending 

the bottom of the table, the total curren for 3 assumes that the facility can provide performance enhancement, i is impor: 

cach voltage mil is added upto determine sulliient power to the power supplies tant to keep in mind the analysis neces- 

ithe power supplies provide ample power. for CompactPCI and to the PEMs for sary to ensure power supplies can power 

If the analysis shows a deficit in the cur- Advanced TCA. the complete configuration. 

rent available for one ofthe power ails, the ‘Increasingly, designers are realizing 

designerhas several options. These may in-the henefits of higher levels of wvailability, Performance Techologies, 

clude removing one payload from the sys- Notonly does this provide them with ales Rochester, NY. 

tem, using alterate boards that consume up on the competion, but it also reduces (S85) 256-0200. 

Jess poser. or looking for power supplies total cost of ownership during the life of [www.pt.com]. 

that can deliver more power. deployment, System management is an 


[EERE 10 this example ofa power budget analysis, there is a deficit the curent 
available for the 3.2V rll The configured boards demand total of 
1162.64, but the power supplies are only delivering 160A, 
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Executive 


Interview 


RTC Interviews 


Tom Quinly, 
President of 


Curtiss-Wright 


Controls Embedded Computing 


RIC: VMEbus, now stretching to al 
‘most aquarter century of service in the 
military and elsewhere, continues to be 
the leading bus architecture inthe mil- 
itary space. To date, VME has by and 
large not been displaced and, in fact, 
‘most of the current VME systems de- 
ployed use the traditional VME64. How 
Jong can theaging architecture continue 
to dominate the standards-based board 
‘market in the military? Why? 


Quinly: Without question, the longevity 
of the VMEbus, and its continued popu 
larity, results from the progressive steps 
‘of improvement that have enhanced the 
standard over the years. For example, the 
‘evolution from 32-bit to 64-hit, and the 
{development of ruggedization and cool- 
ing variants. The way that VITA and the 
‘embedded community have nurtured and 
improved the standard has led to stability, 
‘and the military and other markets value 
ability. Our customers rely om these 
solid standards, 

At this quarter-century mark we're 
about to sce a new step change in the 
‘evolution of the VMEbus: VITA 46 will 
‘deliver new high-bandwidth switched se- 
Fial fabric technology and features like 
2-Level maintenance, coupled with the 
Stability that the market demands forthe 
next quarter century, That's oto say that 


\YME64 will go away. For our customers, 
‘when it's time to start eutting new plat: 
forms over, it's done platform by platform 
‘when the Fight economic reasons are in 
place. Our customers don't change for 
‘hange's sake. They design a box and live 
with it fr a long time, When customers 
decide change, they want « platform 
that can take them through the next 25, 
years, and VITA 46 is the major step 
function forthe next quarter century. In 
terms of time, we think thatthe upgrade 
from classic VME and VME64 to VITA 
46, for many customers, will be a 5 to 
10-year crossover period. And for some, 
\VME64 will remain an affordable, cost- 
effective solution. But when they need to 
rake the move because of features oF to 
support their application, we'll be there 
for them. 

At Curtiss-Wright we're committed 
18 a company to support our customers 
‘who deploy VME64 platforms. Thanks 
to the size of our company, we have the 
financial muscle and talent pool to sup 
port both legacy VME and VITA 46, so 
‘our eustomers can da the crossover when 
the time is right und their application re- 
aquires it. We'll continue to provide the 
latest technology in both VME and VITA, 
46, and we will work to make sure that 
these products have common set of fet- 
tures that serve our customers, what we 


call “COTS Continuum,” so that when 
they do change over to. VITA 46 they 
are assured of the advantages of working 
With the sme vendor, same APL and the 
same ecosystem. As far as the VMEbus 
is concerned, we're confident that we'l be 
designing new VME cards for another S 
years and building them for another 15, 
We hive assembled the industry's best 
lifeeyele maintenance program and we 
have longevity and supply commitments 
fon all VME yariants. But the dominant 
story forthe next 25 years is VITA 46. 


RIC: The VSO has been working dil 
ently on several new specifications in- 
‘luding VITA 41 and VITA 46. At the 
present time, Curtiss-Wright as well as 
‘many other companies, have puta great 
‘deal of resources into the specification 
processes. Do you believe one, or some 
‘combination of the two (VITA 41 and 
VITA 46) will replace the traditional 
workhorse VME? In that context, 
VITA 46, as the first VSO specifica 
tion to totally separate from the trad 
tional VME spec, does not inelude any 
VME pin-outs at all. However, 

high-speed, high-density connectors, 
its expected to be ready for some new 
applications as they emerge. Do you, at 
the present time, have any feeling for 
the acceptance of VME 46 in advanced 
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rilitary platforms? What platforms 
‘and in what applications do you believe 
it would be most suited? 


Quinly: Both VITA 46 and traditional 
VME will survive and co-exist for many 
years, But what the market and our eus- 
tomers are telling us is that the breadth 
tnd depth of the heat of the industry will 
move, over time, to VITA 46, Military 
customers are pragmatic and favor the 
Jong-term view: they don't like stepping 
‘ones and half measures, They need all 
of the advantages that VITA. 46 delivers, 
While we see VITA. 46 as the ultimate 
evolution path, customers will have differ 
ent paces fr getting there. And, there may 
bbe market segments that don't put as mac 
value on all ofthe VITA. 46 features. For 
pplications that arent purely conduction 
cooled, a market segment where VITA 46 
will clearly dominate, other point solu- 
tions such as air-cooled VITA AI will hve 
1 place, frequently as a bridging strategy 
‘And Curtiss-Wright will support some 
‘VITA 41 point solutions for customers with 
special requirements. But the bulk of the 
Industry is setting their product evolution 
right now aad we're seeing the mainstream 
heading toward VITA 46 

For our customers, exact connector 
compatibility between VME and VITA 46 
fs less important than board to hoard com- 
patibility, and we've given them that in the 
spec, The VITA 46.1 specification defines 
‘VMEbus electrical signals on particular 
pins of the VITA. 46 backplane. With 
hcterogencous buckplanes customers can 
transition and build systems with which 
they can still leverage their investments 
in VMEG4x because the VME electrical 
spec is tll arti across. Since providing 
‘entical pin-outscame at toa high of aper- 
formance tradeofi, the VITA 46 Working 
Group took the next best approach, whic 
js to design systems that allow interoper- 
ability between VME 64x and VITA 46 
‘And when we canvass our customer base, 
that's what we've found people really care 
bout. This approach lets them solve their 
future problems with VITA 46, but they 
still want to use some of the existing prod- 
tcts that they've invested in, especially 
their more costly specialty products, this 
‘approach allows them to do exactly tha. 

Tes clear that for many of today’s 
emerging applications and programs, 


Excctelerien 


such as FCS, where you're going to be 
doing much higher density computing ia 
lever smaller platforms, VITA 46 is the 
‘way to deliver the high-speed fabrics and 
extensive fabric interconnectivity that 
are required 


RIC: CompactPCl, both in its 30 
and 6U form-factors, has been gain- 
ing increased acceptance in the mi 
tary recently. What are the advan- 
tages—if any— that they bring over 
traditional VME? 


Quinly: We see 3U CompactPCI as a 
winner i its niche. Ie addresses a real 
‘eed in the marketplace, which isto pro- 
vide a standard form-factor for smaller 
size systems, And thanks tothe improved 
processing capability of chips and in- 
creased memory densities. it's now vi- 
able to get high-functionality cards that 
formerly required a whole 6U card. For 
this class of applications, 3U ePCI offers 
4 great poweriweight/performance equi- 
tiog, But for newer generation processors, 
CompactPCI faces the same roadblock 
that VME. does, Iss connectors simply 
can't carry the signaling speed required 
to support the Future technologies. We ex- 
pect that 3U ePCI will carry on, but will 
{eventually also morph into the already de- 
fined 3U variant of VITA 46. 


RIC: PICMG just approved its 
CompactPCI Express specification. It 
thas been defined in a variety of form- 
factors. Do you believe the new speci 
cation will have a place in the market 
siven the time lead that VITA 41 has? 
‘Are there performance issues that 
you can envision that would make one 
‘more attractive than the other in par- 
ticular applications? 


Quinly: We don't see demand for 
(CompactPCI Express (ePCle) as a stan- 
dard in the military market It is timed 
at smaller systems that ean live with PCL 
Express's constraints for peer-to-peer 
‘computing. For larger systems you'll 
reed RapillO or Advanced Switching 
PCI Express by itself won't do the trick. 
‘Also, there's no mechanical Compact PCL 
[Express spee other than commercial, and 
if developed, a rugged implementation 
‘would not be able to fully support PMCs. 
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SENIOR ANALYST 


‘This position requires a Senior Analyst with tong system ana- 
Iya sills excellent verbal and whiten communication skills 


The Sear Analyst wonks closely with business clients, itera 
Project Management and Application Engincerng to analyze 
requirements, formulate proposal, provide systems architecture 
and craft implementation suategies. The solution space is com 
plex Field Programme Gate Anay (FPGA) core design, eal 
Time embedded Hamar or host peocessor functions. An esseatia 
requirement of his poston ithe bility to clearly articulate, in 
‘wing, specications. Those speciation include supe archi 
tecture aswell as detailed implementation requirements hut can 
he turned overt the implementation rpanizaions. The Sarior 
Analyst ust be ale to craft architectures and strategies tht ae 
consistent with the constants imposed by customers noes the 
Skil eels of the implementers. he time and budget alloted 1 the 
projec and feasible technolopics. The ability to gt othe heat of 
mplex techni issues and establish proper perspectives in an 
sctive leadership oe paramount a isthe demonstated abit 0 
onsceaously apd effectively work to tight schedules 


As such, the Senior Analyst must have a practical fae and 
‘lealy understand the impacts of achitectue and design upon 
owt and schedule At same time the Sarvor Anats must 
be creative and open to novel approaches to problem solving in 
‘nult-lisiplin environment 


A demonstrable history of experience in the Helis of imaging sis- 
‘al processing complex algorithm implementation or communica 
tions with FPGA, ASIC, DSP or embeded processors is essential, 
SKILLS: 


1 At laast tan years experience in camypax 
‘ystems Development 


= Strong system anabfical skills 


w= Experience or famiiarty with FPGA. or 
ASIC design 


12 Exparience or familiarity with embedded femare 
for eafewane design 


1 Experience or familiarity Object Qriented Design 
and UML 


t= Excellent verbal and written communications sil 


1m Competancy with Microsoft Ofce S 
Project and Visio 


te, including 


1 Proficioncy in data madeling 


t= Background in preparing white papers and 
proposals, 

= 8S/MS/PhD in Engineering or Physical Scianc 
(mandatory) 


——— 
ANALYST 


‘This poston requires an entry level engineer or sence 
‘jar with good analytical kis, and above average verbal ard 
‘writen communications sl 


‘The Analyst works closely with busines cients and Applica 
Sion Enginccrng to analyze requirements, Formulate proposals 
provide ystems atchitectre and craft implementation states 
‘The solutions developod for customers include complex Field 
Programmable Gate Anay (FPGA cove design ral ime emba- 
ded irnare or hes procesoe functions. An essential eguitement 
ofthis posion ithe ait to clay appecach problems and 
communicate design conceps. The abil to eoascieniously and 
effectively wok to tight Schedules i required 


“The analyst woeks with tam af Appiction Developers 0 
beng client equiemsnts to tion in tenn ofa eal product. 
‘These proct span industries and technologies incling ings 
processing, communication, command and consol, medical and 
Scrspace applications. 


A demonstable history of experince or academic course work 
{nth elds of imaging. signal processing, complex alge 

Jimplemesttion o communications with FPGA, ASIC, DSP or 
‘embedded process is desirable 

SKILLS: 


1 Good analjtical ek 


12 Experience ar course work with FPGA, ar ASIC 
dosign 

w= Experience or caurse work with embedded fern 
ware ar software design 


= Experience or caurse work in Object Oriented 
Design 
and UML 


1m Above average verbal and written communica 
tions hills 


1m Competancy with Mirat 
Excel 
and Word 


fe Ofice Suite, including 


= BS/MS/PAD in Engineering or Physical Science 
(orandatory 


Go to www.edvine.com or 
call 949-623-8000. 


‘The VITA 46 standard has means to sup 
partinterconnectionta legacy CompactPCI 
‘modules 19 harmonize the go-forwand 
route to sitched fabrics for current users 
[see it as a winner for some commercial 
‘applications in 3U, but larger apps will 
likely go ATCA. We also expect that cur- 

ced users of 6U Compact wil 
migrate to VITA 46, 


RIC: There has been aver the past few 
years a major move toward consolida- 
tion within the mid- and high-end of 
the embedded-computer industry. SBS, 
Curtiss-Wright, RadiSys, Motorola and 
most recently Mercury Computer have 
been aggressive in their consolidat 

moves. What do you believe are the be 
fits that consolidation brings the eus- 
tomer? What are the disadvantages? 


Quinly: By bringing together best-of 
breed companies, such as Dy 4, VISTA 
Controls, Synergy Microsystems, Sys- 
tran, Primagraphics and Peritek. Curtss- 
Weight Controls Embedded Computing is 
able to support the customer from design 
to production, from mezzanine card, 
processor board to subsystem enclosure, 
With off-the-shelf, semi-custom or full 


custom services, Even better, our en- 
hanced strengtl provides signifi 
provements in customer service, including 
lifecycle maintenance, which isa key is- 
sue in the military market 
Its important though to distinguish 
between companies that gnow by adding 
various centers of excellence stnitgically 
to betler support the eustomer as we be- 
lieve we have, and those that consolidate 
‘imply in an attempt to inorganically add 
revenue. Our acquisitions have been intel- 
ligent and designed tadd complementary 
synergistic capabilities, from the card all 
the way up to fully imegrated subsystems, 
This is also where our COTS Continuum 
initiative plays an important role by c 
ling a standard user experience for de- 
velopment across our product lines, That 
consolidation resus im a coherent, conss- 


tent ecosystem that makes a customer's life 
easier rather than merely creating a collee- 
tion of individual legacy companies. Keep 
{in mind that inthe embedded board market 
the biggest challenge has always been 10 
‘consolidation and the strength of & parent 


Excctelerien 


like Curtis Wright have made usa bigger 
and better it for these potential customers, 


RIC: Since its inception, the mi and 
high-end embedded-computerindustry 
thas been a. platform for prototyping, 
‘beta development and yery low-volume 
production. Do you believe this see- 
nario is changing and that more and 
‘more production orders will be going 
{to board and subsystem vendors? Iso, 
‘what is driving it? If not, what isin 
ting it? 


‘Quinly: The low-volume production busi- 
ness is where COTS has historically of 
{ered the best value proposition. But as 
the embedded market matures, our ability 
as am industry in general to take on and 
deliver to major programs continues 10 
improve. For Curtiss-Wright, as a bigger 
‘company, we've increased our manulac- 
turing capability, support capability, our 
capital and our infrastructure to relialy 
deliver and service major programs over 
the twenty years of their lifespan, Inthe 
past, low-volume COTS production never 
franslated into big-volume production: 
these programs would get subsumed in- 
house because the big companies never 
expected that COTS companies could be 
relied om for their production programs. 

What we see now is that there are 
{ewer large programs in the traditional 
sense. They've become less frequent be- 
{cause of the whole paradigm of contin 
fous spinal, faster time-to-markets and 
fewer big volume runs, These days, a 
large volume program is more accurately 
characterized as five small volume pro- 
‘duction runs of technology refreshes over 
the programs lifetime. Five years ago, for 
example, the individeal companies that 
‘now comprise Curtiss-Wright Controls 
[Embedded Computing woulda’ likely be 
considered for larger programs. But now. 
as part of a large legacy company, we've 
‘expanded the longevity of our repair cap 
bilities and we're seeing more subsystem 
and integrated solutions busines 


RIC: The terms “semi-custom” and 
“semi-standard” have became ale 
‘most synonymous with the board and 
subsystem business. One vendor was 
‘quoted as saying, “virtually everything 
coming out of our shop has some level 
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of customization.” This is often the case 
as basic standard designs are adjusted 
to fit particular requirements. Have 
the economies of outsourcing changed 
the structure to allow companies to a 
cept more standardized components 
Or, has just the opposite happened 
whereby more fully custom platforms 
tare developed? Does this differ from 
the commercialindustrial market to 
the military market? 


Quinly: One notable trend we're seein 


to accept standard products 
The big enemy of customization i time 
to-market. Related to the time-to-market 
issue is cost of goods, and today customers 
just don’t see the burden of prise on sta 
dard products. For example, three years 
‘ago you'd expect to see prices starting 
around 25K for a Quad PowerPC board 
today the starting price would be closer 
to SISK. An SHC that used to cost 17K 
fs now likely to cost SIOK. Of the-shel, 
Standard products have hecome more com. 
palitve. And the tend is fr people ta pick 


4 leading off-the-shelf technology. This 
drives our commitment to offer a leading 
product portfolio, We put a lot of R&D 
olla into maintaining our technology 
leadership with standard products. 

"That said, we do have both standard 
land custom business, Wee structured 
‘with both a subsystems group and a mod- 
lar services product group. While we're 
ot positioned as a custom shop, we do 
see custom business and we structure our 
business to support it both tthe board and 
subsystems level. However, to be effective 
fsa custom partner requires a portfolio of 
Sate-of the-art standard COTS products 
fand design infrastructure to" support 
‘design re-use, I's our Wealth of COTS in- 
tellectual property that makes custom pro- 
tums work: standard products facilitate the 
Speed and cost with which you can provide 
‘custom offerings, ‘Theyre linked hand in 
hand, Because NRE can swamp production 
‘builds, COTS designs havea better chance 
of living all the way to proton, 

(One of the weak areas in our mar. 
‘et is that customers often don't consider 


COTS solutions when they should: when 


they want semi-custom they should be 
talking to people like us, hecause we can 
offer them great solutions for semi-cus 
tom systems that leverage our COTS IP, 
Many don't think about it, but some smart 

ize that 


‘opportunity. For example, COTS is in 
‘creasingly attractive economically for big 
programs, which have chosen to go with 
fon-standard formfactors, such as the 
Joint Strike Fighter. The program may be 
too far down the rad to change the com. 
puting module form-factor, but it can cer 
tainly leverage COTS IP particularly asi 
gets ready to go to production and needs a 
technology rlresh. And newer programs, 
like FCS, are now looking t VITA 46. 


RIC: Curtiss-Wright Controls ad 
ddresses both the military and commet 


cialfindust 
with our readers the 
‘What, outside of the obvious ruggediza- 
tion issues, are the differences betvveen 
the two markets? (2) What proportion 
fof CWC's business is devoted to non- 
military applications? 


Combining the very best of low power 
Intel XScale RISC technology and the. 
industry standard PC/104 format. 


(60 EH Octohes 2005 


(Quinly: The main differences are volume 
tnd application-driven features. Simply 
stated, volume drives pricing. And the 
‘commercal/industial markets see com- 
pletely different volume levels than we 
see in military programs. The need for 
high-performance, mission-critical, rug- 
sedition and advanced cooling require- 
‘cts in the military’also drives the use of 
features that may not be required in com- 
‘merciallindustrial environments. Greaer- 
volume commercial customers expect to 
sce thelr price point adjusted —they’re not 
typically willing to pay for any legacy or 
genealogy of ruggedization in their com- 
‘mercial product. When we design a prod- 
tut we choose to make it available in a 
rugged flavor for the military, To take it 
backward und offerit competitively in the 
commercial market is dificult because 
the product always retains u design legacy 
of raggedization, 

Increasingly though, time-to-market 
fssues are becoming similar in the military 
tnd commercial markets, Another vay the 
military market is becoming more lke the 
‘commercial market is that our customers 

fe mote frequently pushing to have our 
Intestigreatest leading products as soon as 
possible. Curtiss-Wright is consistently an 
carly adopter and Beta site of new enabling 
technologies (eg. processors) to achieve 
fur time-to-market goals. As far as our 
interest in the commercial market, our 
strategy isto be very selective in market 
verticals where we can bring value, such 
18 semiconductor test equipment, simul 
‘ion, oi and gas. 


KIC: Im general, what has the effet of 
COTS been over the past few years for 
your business as well as for the market 
in general? 


‘Quinly: COTS has continued to grow in 
acceptance. We see corporate-level deci- 
sons being made by leading systems int 

ritors to leverage COTS instead of con 


Tuning down the in-house “make” route 
COTS has become the norm, and in the 
process it's ereated a growing expanding 
‘marketplace, which we've taken advantay 

of by broadening our capabilities and of 
ferings. Evidence ofthis maturation is the 
extent to which COTS has attracted the in- 
terest and support of large established par- 
ents like Curtiss-Wright, who by investing 


Fssctaateongy 


in ture helping to bring the market and 
technology to the next level, 


RIC: The communications/networking 
infrastructure markets starting to heat 
‘up as a result of convergence of voice, 
data and video and the bate for the lix- 
{ng rooms between the traditional com- 
‘munications providers and the cable 
‘companies. This has resulted in some 
carly activity on the ATCA and AMC 
front. Could you comment on the emer- 
gence of these technologies from the 
perspective of your company? Do you 
see much (or any) interest in the military 
‘market for them? Does Curtiss-Wright 
Controls Embedded Computing plan to 
participate in the communications/nel- 
‘working market? If so, what platforms 
and technologies will it embrace? 


winly: We have no plans to enter the 
telecom market; it's just too different 
trom our expertise. We believe that to 
be successful you have to be #1 or #2 
in your marke. That said, the trend to- 
ward network-centric warfare is driv- 
ing ws to bring leading-edge telecom 
technologies 10 the deployed defense 
‘market, We already offer Gigabit Eth- 
ternet switching products that are Field- 
deployable in module or box-level s0- 
lutions. So while we don't play in the 
commercial communications/network- 
ing market, we are leveraging advanced 
solutions into MIL applications, 

For example, we deliver intranet-work- 
ing platforms that together varius sen 
sora intelligence resources within aland- 
based vehicle oF on a UAV platform, and 
‘we also deliver internet working platforms 
that He these individeal platforms together 
‘oma networked hated to distribute real- 
time dats to the wutighter. Some of these 
applications are Ineated in backroom and 
Protected environments, but increasingly 
the paradigm of a distributed command 
‘and control structure driving compute 
ing platforms direetl out othe warfghtr. 
‘This trend places telecom and network 
technologies onto moving platforms where 
shake and vibration survival is critical and 
‘much better accommodated by standards 
such as VITA 46. If thee are applications 
{for ATCA and AMC, they won't bein those 
ployed environments. 
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bby Ken Grob 
ACT/Techinico 


and the VITA 31.1 standard are two standards for embed. 
ded system area networking. The frst uses the standard 
CompactPCI form-factor. The second uses the VMEbus form 
factor. These two standards, which make use ofthe 6U by 160 
‘mm Eurocard form-factor, allow the system designer to build 
loosely coupled systems, using embedded physical network com: 
rections in the system chusss. To complete such designs, net 
\work attached storage (NAS) atthe blade level isa useful, and 
such needed, component 
Ta order to support the constuction of a highly available 
system, a designer will typically eliminate single points of fail 
tre and build im redundancy where possible, In order to increase 
uptime, or availability, the designer must increase the mean time 
between failure (MTBF), most commonly by eliminating depen- 


| 2 the embedded space, the PICMG 2.16 ePSB specification 


HEE 121 Star network topology. 


Embedded Network Attached 
6U Storage Blades Improve 
System Availability 


Embedded systems typically use mass storage as part of the overall system 
implementation. Today, designers now have a choice between a conventional 
parallel bus design and a fabric-based network system architecture that pro- 
Vides highly available (HA) systems. A primary reason for designers to con- 
sider fabric-based systems is scalability and availability or redundancy. 


dencies between components, Designers can achieve an increase 
in system uptime by 
Using highly reliable system components 
* Providing a redundant infrastructure, including cooling, 
power sources and power supplies 

+ Providing redundant networking paths 

* Using loosely coupled, redundant processors 

‘Two approaches are typically employed to provide redun- 
dant system resources. The first i complete system redundancy 
achieved by total hardware duplication, where the systems are 
run in an active/stand-by fashion. Alternatively, a distributed 
system of nodes can provide for graceful degradation. Typical 
[Somes in this system include the system chassis, the fabric 
svtch and the single board processor. The PICMG 2.16 cPSB 
specication allows scaleable systems to incorporate a Dual Star 
network topology containing N-node slots, where N can vary 
from 1to 19 slots Figure 

‘When reviewing the overall system architecture, the designer 
must consider storage. Storage is included on a per blade basis for 
local access, Global storage is typically considered external to 
the chassis with the interconnect via an adapter interface sch as 
SCSI or Fibre Channel In analyzing the need for storage, its use 
rust be considered too, which can be broken down into appi- 
calion-specifie categories, inluding operating system boot and 
load; application image load: data storage and logging of evens 

System designers need to consider where the single points of 
failure are located inorder to eliminate them. In a system using 
rnuliple single board computers (SBCs), each with its own drive, 
the boot device would be single point of failure. Therefore, y= 
ing disks located on each SBC in the system will introduce single 
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pein fale. Oe ses ince sharing dso aki 
ralbetomulipe processors, whee filesystem mit esr 
Orbe accel omuliple computer acing adi on cach SBC 
ithe system pois al the proceso fom sarin a com 
‘ening the ata, Netrked storage s more desi 

That, ne nes to consider dala replication once 
valaly ofthe sored aplication dat, Replication of the fle 
‘yes becomes an sete af mating dat coherence across 
the redundant storage volumes. A acheme fe reaied for dup 
cation, Seco. is nesenary o have a meth of sing tht 
des not den he applica programmer relative to acesing 
Pipe level NAS can addrest rage need for a saleable 
system tase on PICMG 2.160 VITA 1, The NAS Bade a 
Creed network song appliance ta conmects ia he em 
bedded system area network. The NAS blade proves the ne 
easy intra proces, network interface al ds storage in 
2 single slot Barocard forse factr NAS provides clientherver 
Indl for storage aces Al the Bade level the NAS ble 
weved asthe aorage server, sing fails protocols sch at 
NES 30 and CIPS Coron nteret Fle System) (Fg 2. 

I oner to design a highly available storage oltion, one 
st iat eniy wht lmens wil ai and how oad hone 
files A designer should therfore consider functional ates 
relate 

* Replication of dst over mail disks o cover dik faire 

© Comal nd nerfs repletion cover conta ie 

* Data dplication beeen rage aes io coer eae 

5 Replication othe network ph to cover te fief 

network imerice 

« Acceso the daa bythe application program 

Inplemesting a higaaiaity NAS blade eques a set 
of fetes tat adres the shove ft fess Thee cain 
clade mpl dis orgunized ass RAID set within the ae, 
trnspirent dupliaion of he ser daa between Bade an ao 
ite failover between redndant NAS blades. Equally impor 
tun is sport of reds network interfaces, earthed 
flyer between ads anda mb of wer nerfed event 
desetion, a wel ae ht sap othe Blade and ve 

‘Adonai, applicaion isis sch as sorage capacity, 
bani nd cen ies mst be considered Capacity ap 
port by the capacky per deve. Using 2 5" SATA drives, 
Paclty now approaching 100 Ges per drive. Bandi sa 
function of the network interfice, drive and onboard NAS pro 
cessor In ordero provide local reac, the arcitet f& 
NAS bade mis adress he necessary fear et i ince a 
tinimum of wo dik drives per blade where he dives ae sed 
ina RAID One (nimord)congurtion, igure 3 shows sch a 
Blade, including han ve shuts 

To prvie robs storage implementation, he NAS blades 
st provide a metho fr data duplication. Using RAID sth- 
Os, and logical lock duplication, the NAS bla architecture 
[rovides fr oer-and ute bad och by opting er 
Sta across dries consined within the ble in single lade 
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pplication, and between the blades in a dual blade application. 
When two blades are used, the data is duplicated four times, In 
this way. a single drive and an entire NAS blade failure are cov- 
cred by a redundant resource 

In onde to further increase uptime, font panel hot swap of 
the backup blade or redundant drive ean provide replacement 
Without service interruption by using a drive shuttle with SATA 
imerface. There must he a way t0 allow the drives to be hot- 
‘swuppable from within the blade. Software in the blade detects 
removal and insertion of a drive. When a drive is replaced, its 
data is automatically updated om the blank drive to restore the 
redundant media, Complete blade replacement can he addressed 


HERMES blac showing cual drive shuttles, 
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Table | NAS Performance Summary 
by removing a blade, making data refresh seamless (Figure 4) 

Tn onder to remove a blade, the NAS server function must 
be transferred toa backup blade. This is accomplished through a 
heart beat program and a NAS LP alts scheme, where the active 
network device IP address switches from the primary NAS blade 
to the secondary blade, asa result ofa failure. This action, called 
failover, occurs when the secondary NAS blade becomes the active 
serve, supplying data to requesting applications and allowing the 
primary blade to become available for removal oF replacement, 

‘Upon replacement of swapped blade, the data mast bere 
built on the new device. Detection by the NAS blade software 
ff an out-osync blade allows i to be rebuilt aross the network 
{inthe background. While this occurs, the now active secondary 
blade is stil available to serve data until the primary blade is 
replicated. This function requires capped, in-band network band: 
‘width, Am additional out-of-band path for data replication woud 
further increase the availability and reduce the replication time 
between NAS blades 


NAS Management and Event Detection 

‘Although an NAS device is designed to be reliable, i still 
requires event or alarm detection and notification If an err oc: 
curs—for instance when a disk or blade fils—the storage com 
plex must be able to send notification. Ths cam aceur through an 
alarm system that provides status and event information, such 
{as Simple Network Management Protocol (SNMP), where traps 
fare generated and presented to an agent process associated with 
tan SNMP manager. Here, as events occur, the agent process re- 
ceives the SNMP trap and provides status tothe user via a system 
‘management interface. Another method is to use a Web-based 
graphical user interface (GUD. where a window is updated as 
Sats information comes in. 


HEBER Femovabie hot swap disk shuttle. 


cc 
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Lastly, the good old command lin interface ean be used via 
‘Telnet, othe user ean make use of e-mail facilites where a mail 
server can send the event o status information to an administra- 
tor. The end use environment will typically determine the man- 
agement interface required, 

“Tradeoffs in NAS performance will be apparent when com- 
paring network altached storage with direct atlached storage. 
Ethernet-based systems must take into account the overhead of 
the transport protocols used to access the storage device. Perfor- 
‘mance will ea function ofthe disk performance, the processing 
power ofthe controller and the speed of the network interface. A 
‘more significant factor affecting performance is the rumber of 
times the dita is duplicated. Using Gigabit Ethernet interfaces and 
7200 RPM drives results in performance as shown in Table 1 

Automatic data duplication nd RAID services present adi 
tional ayeriead, but in system applications where moderate Band- 
Width is necessary, these services can provide the data availabil- 
ity needed forcritical applications, In addition to bandwidth itis 
necessary to consider storage availability and uptime as well as 
failover recovery metres. Typical system interrupt times, includ- 
ing recovery from the failure of a drive, recovery from failure of 
a blade and recovery from the failure of a network interface, are 
ctlined ia Table 2 


‘Component Reliability and Environmental 
Considerations 

[At the core of the NAS solution i the reliability of the sys= 
tem components. Basic considerations include the construction 
tnd grade of the components use, including the rotating disk 
drives. In onder to prove highly available storage, the storage de- 
‘ices ned to he rte for continuous operation, 247 operation, 
inmpiying that the dive is powered on and rotating continuously 

‘The drives must also support a higher access rate. Drives 
designed for continuous use are designed for 80% duty cycles, 
meaning they are read or written to 50% of the time. Typical 
21 ATA drives are rated for 820% duty eyele and are not for 
continuous operation. A typical drive's life under continvous op- 
ration would be 30,000 Power on Hours, or about four year, 
‘and MTBF would be in excess of 500,000 hours per drive. Typic 
cal blade reliability would exceed 150,000 hours per bade. The 
hardware is configured to provide a beter than ive nines storage 
solution. However, the actual availabilty must be considered at 
the system level, taking into account the network interface au 
‘operating software. Practical overall availablity would be four 
nines or beter. 

Blade-level NAS implementations provide an advantage 
over conventional NAS solations when considering the operating 
‘environment. The blades themseWes are resistant o vibration as 
Well as shock, and the drives ean perform operationally at 103, 
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Table2 Typical System Interupt Times. 


11 ms halfsine. The operating temperature for rotating media 
Js from S° to $5°C (40° to 120°F), which meets the NEBS level 
3 short-term temperature excursion requirement, Hence, board 
level implementation henelits rom the robust nature of the form- 
factor. In addition, blade-level NAS implemented vin a PICMG 
2.16/ VITA 311 packet switching backplane eliminates failure 
prone cabling 

Blade-level NAS provides a scalable storage building block 
for embedded NAS servers, The NAS blade is ideal for transtc- 
tion-based applications where data availability is essential, Cen 


tnalized access to user data from network nodes s chieved using 
the clientserver model that simplifies management and access of 
the user data. With an appliance-Like interface, NAS at the blade 
level provides a compact, maintainable storage approach for em- 
bedded system applications. 
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Applications 


The performance and predictability needs of embedded systems often 
dictate the use of in-memory database systems. But for applications that 
must be highly available, how can a memory-based database offer the 
ability to survive the failure of its hardware or software environment? 


by Steven T. Graves 
MeObject 


gh availability for in-memory data management is usu- 
ally achieved through redundancy, or maintaining two or 
‘more synchronized databases in an activelstandby con 
figuration, In case the original primary database fails, continued 
vailability is maintained by causing one ofthe standby instanc- 
sto “take over" as the active database. A high-uvaiability data 
‘management configuration is classified as either a one-safe or 
two-sufe system depending om the approach used to propagate 
updates from the primary to the standby replica databases) 

‘The two-sfe replication technique is based on synchronous 
communication between a active database and the standby 
database(s) and a voting protocol to determine whether the com 
‘munication is successful. The communication represents a tans 
ction, ora group of database read or write operations, which must, 
succeed or fil asa group (Figure 1)-The woe determines whether 
the transaction is applied (committed) or rolled back (aborted), 
Voting itself can he strong or weak. In strong voting there is mu- 
tual “agreement” between the database master and replicas that 
the transaction has been committed or rolled back. In Wek vot- 
{ng the ative of “master” database decides unilaterally 

‘One-safe replication employs asynchronous communication 
between an active database and the standby databases). The rep 
lication takes place outside the seope ofthe database transaction, 
tnd changes can commit on one database without necessarily 
succeeding on all others. Therefore, voting is by definition uni- 
lateral (Figure 2). One-safe and two-safe replication represent 
trade-offs between safety and availabilty. 


‘Two-Safe Replication 
‘Two-safe, or “eager” replication provides the highest degree 
‘of sufety, since data is replicated within the scope of a transtc 
tion and there is no risk that once the transaction is commited 
to ome database copy it wil fail to he propagated and replicated 
om the others 
Two-safe replication enables the application to distribute 


its query processing load across all available database copi 
Because each transition is committed to the entire group of 
databases, and every database eopy in the group has the most 
recent dats, a query issued against any copy will return the same 


results. Query performance can be improved if one of these 
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HEREIN w0-sat, or “eager” replication has the 
advantages of updating as soon as a transaction 
‘occurs, high transaction durability and strong data 
Consisience, However, It sufers from degraded 
‘ransaction throughput 
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Rolling window provides the flexibility to force quiescence only when the quantity 


of changes falls below a specified threshold, enabling the developer to minimize the 


quiescent period and maximize availability. 
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HEE 00 sae, or “lazy” replication updates 
asynchronously with less durability and weaker 
Consistency, but offers higher transaction 
throughput 


database copies is local to the application, so thatthe applica: 
tion avoids communicating with the wctive or “master” database 
cross the network. 

‘Transactions are committed to the group of databases to 
gether or nota ll, Sof the system hosting the master database 
dies and the system needs to failover to a replica, the process 
can execute immediately. There is no need to wait for asynchro- 
‘ous transactions to “catch up.” as could be the case with one: 
safe replication, 

In two-safe replication, database transactions are completed 
(committed) in a process that requires synchronized message- 
passing among multiple databases. This requires longer resource 
holding time than one-safe replication, With two-safe replica 
tion, locks on the active database cannot he rclinguished until 
the transaction commit message has been delivered to and (in 
the case of mutual voting) acknowledged by all involved data 
bse nodes. 

‘This kind of message-passing incurs network latency. which 
inserts unpredictability into the transaction execution path. Thi 
can be a serious issue, because many real-time applications ab- 
soluely require predictable performance. A solution that meshes 
the greater safety of two-safe replication with the need for p 
dictabllity i to build time-cognizance ito the transition com- 
‘mit protocol so that the application can assign time constraints 
to each phase of communication. In this way, predictability is 
ensured (because a process waiting on a message will not Wail 
longer than the specified time). 


One-Safe Replication 

‘One-safe, or “lay” replication provides the highest degree 
‘of availabilty. with reduced safety. Availability is maximized 
because the active database is not required to hold the resources 
(in database parlance, “locking") after committing the ransac~ 
tion itself. Therefore the database resources are avaible for the 
next operation sooner, by virtue of not having to wait fr network 
‘communication rountips. Depending on system requirments, 
‘sone-safe implementation may till beable wo distribute its query 
processing load among the database group members, but this 
risks reading stale data, since some replica databases may not yet 
have been updated 

One-sale replication gains availabilty at the expense of 
safety Sine transactions are contmitted to individual databases 
im the group separately rater than together. a transaction that i 
‘committed to the active database may not be succesfully props- 
sated to every—or any—standy database(s. When an applica- 
thon relies on a purely in-memory database, this ean happen if the 
system that hosts the active database fil aftr the transaction i 
‘committed but before iis transmitted tothe stanly databases). 
‘Transaction logging ean mitigate this isk by writing changes i 
troduced by the transaction to persistent media such as a hard 
dlsk ash oF non-volatile RAM. One-suf (asynchronous) repli- 
cation can cause a slight delay in the failover to a replica if the 
failover procedure has to wait for queued-up transactions to com 
plete before converting the replica into the new master database 


The Right “High Availability” to Suit the 
Application 

‘Apart from the distinctions between one-safe or two-safe 
replication, the term high availabilty has different interpreta- 
tions fr diferent types af applications, Fora network infastruc- 
ture device such asa router, high availability means a percentage 
‘of time —commonly 99.999% oF “five nines"—that the applica- 
tion must he avilable. For airborne or mission-critical military 
and defense systems, high availabilty means an inability 0 fil 
‘One oF more redundant systems must remain available 10 eon 
tinue processing if the primary system fails 

For data management, these different interpretations lead to 
lferem approaches to major system capability: maintaining high 
sailabilty when new replicas must be altached and synchronized 

When a new replica attaches to an ative database, the ac 
tive database must provision the replica with its current state 


(68 EI October 2005 


5: BDevelopmentToots 


‘This inital “snapshot” of the database must represent transac: 
tion-consistent state, ie it cannot contain partial (uncommitied) 
transaction changes. The simplest way to achieve this is 4 de- 
fer the start of new transactions on the active database until the 
ital synchronization of the eplia is compete. This is called 
“cold intial synchronization, 

“To accomplish this, the database management system must 
lock the active database or impose a quiescent period. However, 
blocking the primary database during this period reduces data 
availability, which defeats the purpose of maintaining redundant 
databases for high availability. In contrat to this static approack, 
the more sophisticaled “hot synchronization” provisions the 
newly attached replica without interrupting normal transicton 
processing on the active database. 

For many military and aerospace systems, cold synchroniza- 
tion may be satisfactory because such applications do not require 

hot-swapping” of components that include embedded replica 

databases. Generally speaking the device or craft is made mis: 
sion-eady by bringing all the systems online and provisioning 
them with all necessary mission data. At this time, cold synchro 
nization is sufficient, During the mission itself, no new replica 
databases are brought online 

In contrast, network infrastructure is frequently reconfigured 
during operation. For example, such devices often accommodate 
hot-swappable boards or blades, A router might use a chassis 
hold several blades running different protocols, and if one board 
fails, a surviving board can “ill in for it until the original is 
replaced. In another scenario, a new board might be installed 0 
add an extra CPU tothe router, ora desired new capability 

Installation must occur without shutting dovsn the system, hut 
the new board needs ta be provisioned with the current data by an 
{nial synchronization process. To uphold te five nines or higher 
availability mandate, an ative database running within the rout 
c's embedded software cannot afford to defer new transactions. 
“This and similar scenarios require bot intial synchronization, 

In cold synchronization the active database is locked for 
the period required to transmit the current data tothe replicas. 
[Eyery request to modify the database waits in a queve until the 
synchronization completes (when the active database is notified 
by the replica that it cam continue accepting new data, The di 
tabase may still be available for read-only access. For obyious 
reasons, the database management system (DBMS) must seck 19 
‘minimize the locked time. 

Hot synchronization, sometimes known as “rolling win 
dv” involves setting a “hot synchronization mode” and moving 
through the database organization units (tows, pags, files, ee 
depending on the database implementation) and transferring these 
lunits tothe replica, Normal application processing that “touches” 
the datahase causes the database run-time to set arty” ag on 
tn organization unit when its contents have been modified 

IF the dirty flag is set om a unit that the hot synchronia 
tion process has not reached yet it sof no consequence; the unit 
‘would have been transferred in its changed state anyway. When 
the hot synchronization process reaches the end ofthe database 
4 wraps around to the Beginning and looks for units that have 
the dirty flag set. Ths indicates thatthe unit was modified after 
the hot synchronization process transferred that unit to the rep 
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Mass Storage Modules 
2e« for VMEbus and CompactPCI 


ice the full ine of VMEbu 
multi-slot mass storage module products at 


lic, so it must be transferred again, with the new changes. 

Obviously, if new dirty lags keep arriving, this process could 
endlessly loop and initial synchronization might never complete 
"The application might at some point need to force quiescence in 
order #9 complete the initial synchronization. However, thresh- 
tlds canbe set, and quiescence imposed only when the quantity 
‘of modified, un-transfrred units falls below a given value, Alter 
natively, quiescence can be imposed after a given amount of time 
has elapsed. The duration of the period of forced quiescence can 
be kept to a minimum, and rates of change and network transport 
speeds can be considered in the determination of appropriate 
threshold, 

Rolling window provides the lexbilty to force quiescence 
only when the quantity of changes falls below a specified thresh- 
‘old, enabling the developer to minimize the quiescent period and 
maximize availability. This method is architecturally uncom- 
plicated, results in small code size and is less ertorpronc. As 
With the choice between one-safe vs, two-sufe replication, these 
differing spproaches to initial synchronization give the system 
designer some flexibility in implementing a highly available da- 
tabase system, enabling prodective tradeaffs by developers who 
are willing to prioritize thei goals. 


McObject 
Issaquah, WA. 
(425) 831-5964. 
lbwwwmcobject.com 
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524 MHz, Low-Power Multimedia ARM Computer 
ona PC/104 


Combining a fat panel display interface wih a fast, low-power 
ARM processor in a PC/108 form-factor, the SBCIGMD from Mirasys 
‘will operate ony 10" to 445°C. The CPU has multimedia capa 

ties, which include support for an 800 x 600 colo Ha-panl display, 
‘suo output and de-bounced keypad input, The Intel PRA2O proces 
x ase onthe ARMS coe and inplemens a super pipelined RISC 


architecture while adding a number of integrated 
petpherals, The PXA2TO can sun a upto S24 
MHz and can dynamically change speed iar 
sponse to performance or power consumption 
teed On-chip cache, a wateog timer, an 
SDRAM contller CompactFlash interface 
and a USE host conoller ure also integrated 
‘on the same silicon. 

With 128 Mbytes of SDRAM, and a 64 
Mote wesident fash arty. the SBCI67O also 
features five serial pots and 4 10/100BASET 
Ethernet controller handle a varity of communication needs. Four 
ofthe serial ports have RS252 transceivers while dhe remaining se- 
fal ports configured fr RSASS communication, The SHCI670 can 
boot Linux, Windows CE und VWoeks from ts onboard Mash, If mone 
WO is noeded, the SBCIG allows expansion tough its CompactFlash 
Socket, which suppris storage devices and LO devices, such as WHEL 
ars. A fre development kits provided that includes eabls, sample 
oftware and ull documentation. 

‘The base SBC1670 stars at $405 in single quantity. An indus 
temperature version starts at $575 
‘Mico/sys, Montrose, CA (18) 244-4600, [waw.embededss. com). 


Rugged, Embedded PC Delivers High 
Performance in Harsh Conditions 

Remase monitoring, indestial automation and communications 
systems often neo a rugged PC tht can deliver high performance. GE 
anus Talon 8400, a sel<ootined ttl Cleton-bsed PC, provides 
highpertormance computing ins small space. 1 operates in harsh 
caitions a "to 40°C, which canbe opty extended to range 
oF 20°C, 

“The Talon 8400 features 256 Mbytes of PCIODIPCI3 SDRAM. 
nid 420 Ghyte hard dive, and has certieations fr UL, CE, NEBS 
Jeyel 3 and FCC B, Suppor for Windows XP Professional i salle 
Far connectivity and expansion. the PC includes wo fst Eee! ports, 

four USB 2.0 pots, an SVGA connector an 
TEEE 1284 por, ou individually olted 
'RS232/485 serial pots and two open PC- 
MCIA sls. 
The Talon $400 can be DIN rail 
panel or abletop mounted, and sed as 
{standalone computer or embeded ina 
tagger sytem, A UL 1604 option saa 
she for hazards locations, ination to standard features such as 
antes operation and electonic shutdown with an overempersure 
LED for sytem overheating, Pricing ranges from 2,000 to $2.50. 
CGE Fanve Embedded Systems, Huntsvle, AL. (B00) 322.3616, 
[wwe getarue.com 
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Pentium 4 Industrial Motherboard is Intel VRD 


10.1-Compliant 

‘Demanding, inusrial-zrade applications such as factory atom 
tion and computer automaton systems and medial devices est be 
upgraded with new processors. Wih that in 
‘mind, the ATX-365G PA Industrial Mothes- 
and fom Arista is asl VRD 10.1-ompli- 
ant support ture processors. 

The ATX807 CPU includes a 
-400833/800 Miz FSB Pentium Prescott 
(00 an) CPU and four DDR DIMM soc 
that support up to 4 Gbytes of DDR. 
26/333400 uncegistered non-ECC memory 
“The board features an 865G integrated Intel Extreme Graphic Engine 
With «266 MH core frequency and onboard 100/10 lel R2SA7GL and 
25461 Exhernet contr, 

“The ATX-865G oud has eight USB 20 ports that suppoct USE, 
h-plug. For expansion, there are one high-speed parallel pot with 
SPPYEPPIECP mode suppost, four 1680 UART-compatible ports, & 
pltrheader connector for an options IrDA external connector, two En 
anced PIDE interfaces and suppoct for up to two SATA-IS0 HDDs. 
[Aa FDD interface supports up to two Noppy drives, and two ISA slots 
‘ane provided for application that use ISA legacy ears. Pricing starts 
365, 


Arista, Camilo, CA. (510) 266-1800. [wew.arstaipe. com] 


Rugged ADC PMC Module Targets SDR. 
Challenges 

ICS, apart of Radstone, has announced ts new ICS-8SS4 ADC 
[PMC maul. This comes as response 10 demand fo 
analog to digital conversion (ADC) solutions that not 
only offer performance and fexibiiy, but are 
tugged enough Yo deploy inthe hurhest 
vironment, and yet ae available 
5 COTS products. "The module i 
esgned foe itxmesiate frequency 
OF) Softwate Defined Radio SDR) 
applications such as multiple element 
ceive beamforming core radar or secure 
ommunicitios. The 15-4884 combines DSP and ADC technologies 
to bing small form-factor, Fighweight—capable of vehicle oe man 
pack mounting—sluion, 

[Atte heat ofthe 15-8554 isthe Analog Devices ADSG4S high 
pecformance bipolar ADC. whichis capable of sustaining its 80 ME2 
‘Simple rate at temperatures as ow ay 40°C und as high a-+85°C. An 
onboard 3M gate Xilinx Virex 11 FPGA (XC2V3000) provides see 
programmability aswell s endbling processing closer othe antenna, 
{esting in higher system throughput. The 8554 fetes a 70 dB 
signalo-nise-aio apd 80 dB spurte dynamic range (SFDR), for 
‘maximum sgl purity and integrity, Pricing ofthe ICS-B5S4 begins 
at38,50, 

Radstone Embedded Computing, Ottawa, Ont. (613) 749-9241. 
[Wawradstone com 


Ultra-Rugged Portable PX! Test Set Targets Field 
Testing Apps 
‘Eagncers in the fel often ned to perform PXT-Based data sie 
sion an testing unde harsh eoaitons. The Gootest MTS-207 is an 
urrugges, portable PXT-based configurable platform for Held testing 
nd data oqustion systems 
Inside is rugged enclosure, a Meahot PX chasis mainte as 
one so edited to GU PX cooler. los two through sven can 
sSccommodat ether 3U or U PRUCompuct PCT instruments lots ht 
though fourteen accommodate only 3U PRUCPCT astumens. Avail 
ble convolles fete MTS-207 include 1.2 GHe and 1.7 Ge Pentium 
& CPUs. The MTS-207 also provides suicint spe for custom ci 
cuir, sch speciaky power supplies an circuit cans. Fa assemblies 
provide dedicated cooling the PRT has 
isan imternal crete. Mukipe shock 
"oun ad exeoive intermal tesp 
ture sensors ensure reliable operation 
unde verse operating contin 
An optional Remote Coal & Dis- 
pay Unit (RCDU) combines an LCD 
splay with touch pane foe operation 
from a distance of up wo 2 fest in env 
ronments whee keyboard and mouse are 
no aetna rat. Option builtin eater fo the PXI chasis 
tnd the RCDU allow the MTS-207 to operate inexemely ow temper 
ts. ries begin at $25.00. 


Geotest, Irvine, CA (949) 263-2222, [www.gnotestine.com 


PC/104 CPU Offers Onboard Memory and Data 
Acquisition 
‘A single-bourd PCINOA CPL integrates Petit clase CPU 
sunning at 200 Mile wih 128 Mbyte meny. Etert and profes 
Siona-qality analog and gta 0 circuit wih autocrat. The 
Ear from Dismond Systems supports Lins DOS, QNX and Win- 
dhs CE operating ystems an consumes only 5S wats 0 operate vee 
the 10° fo #85 extended temperature range without a 
k's iin dt acquis cic provides table AD with 
so-bit solution and programmable lout ranges A SI2aumpe FIFO 
and oaburd programmable ine cal an ectee 100 KHa AID 
Sampling ain any operating ste I ine four 12-84 DA chan- 
tel, 24 roprammable digi! LO lines and wo pogtuble counter 
timc Al daa acqusion fetes ate fully supported hy Dison 
Univeral Drier software. Tsuen aio-aiation iy proves 
thus scary anal mae 
Two configurations ae alae: oe 
incades CPU pus data sequin, while 
the other is the lowercest CPU-ony son- 
funtion, Bath versions acide four RS-232 
ots USB L! ports with USB Hops sup 
st 10100 Mi Eero, 2 kesboat 
Mose, pall and IDE. pers. progr 
table watch Umer an Cab backup 
buttery fovea lok and BIOS stings. 
In guaty 19, he ELK200-EAT with dat 
seuision speed at SSD while he ELK2O0-E-XT is 480 
Diamond Systems, Newark, CA. (510) 458-7800 
iwwclamondeystms com 
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Motion Control Card Provides Ultra-Fast Servo 
Loop Rate 

High-performance motion cntolspoliations, suchas medic, 
scientific and high-performance automation, ned especialy fn set 
Toop aes of under 100 microseconds, To il tht need, Performance 
Motion Devices has ress the Magellan PCL 
Motion Controller cand, witha faster ser¥0 
Joop rite of 50 microseconds pe axis A 

‘The Mayelan-PCT Motion Controller is 
available 2 3-and axis versions, Kup 
Pots DC bran, brushless DC. micosepping 
nd putbe and diection mote, ta adivon to 
8 seve loop rte of $0 microseconds pe ais, 

Magetlan-PCI provides 5 Meounnee quads. 

ture encode int ate and alse and ditecton 

pat of upto 5 Mpuisesee, ter estates in- 

tlle tajetry generation servo lop closure, quadrature signal input 
‘motor outpt signal generation, servotrace, comutaio athe ability 
tomake onthe changes. Communication cur through a PT as, 
‘ita serial pet or asing CANBus. 

Designers can ase the card to create costefetv,high-perfn: 
‘mance mon systems using standard Cor Cee programing. The card 
sccpts position, velit, acceleration, deceleration and jerk fut pe 
ameter and sionally generates the programaed taetory. On- 
they changes and PLCesyle external signa inpuoupt reais 
can be used io create appliaton speci profile changes, ries tart at 
S638 in OFM quantities. 

Performance Motion Devices, Lincoln, MA. (781) 674-9860, 
Iwwomdcorp com 


Universal Network Analysis Tool for Controller 
Area Networks 


Designers of systems that use CAN 
recworks face the demands of growing 
system comple. To ep alleviate this 
‘uation, Accurate Technologies has do- 
‘eloped CANLab, a universal newark 
sls tol for monitoring and logging 
messages and signals generated on 
CAN. 

Designed using-NET techaology, CANLab provides 
the ability to send messages over ay available netwoek channel, facil- 
tating the bility to resend seconded bus afi. Additional realtime 
sata and data imported fom previous recordings canbe viewed simal- 
taneously for irdepth pstanayss, Messages and signals transmitted 
ftom any avaiable network channel can be displayed und manipulated 
ina variety of ways, The CANLab Workspace screens can be confg- 
tuted theough a docking window management scheme 

‘The tol offers full-featured scripting engine leting users peo- 
seammatcally interact withthe CANLab runme eavisonment. Coan 
lex functions canbe composed to espa ta several diffrent types of 
ves. CANLaD supports Windows 2000 and XP. is compatible with 
(Cand requires a processor running at 500 MHz or faster wih least 
{D8 Mbytes of RAM. I supports a wide variety of CAN interface ha 
wae, icing Kvaserv3-8and Vector v4.3 aswell as both DBC and 
LUEE database formats, Price start t $2000, 


Accurate Technologies, Wixom, Ml (617) 739-8693, 
[www accuratetechnologes.com] 
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Rugged PMC Modules Offer 3D Graphics 
Processing 

‘Aline of graphic PMCs based on ATL Technologies’ Radeon Mo 
ity 9000 (9) mobi raps processor suppocts 2D and 3D acct 
eration, OpenGL and DirectX. The rugged G2 line fom SBS targeted 
for litary and avionics applications sich as cockpit avionics and ter 
‘in evelay systems, of any application that requies small footprint 
‘high apy performance. The Fail sonst of thee mols the 
{G2 asic PMC, the G2 Dual PMC andthe G2 Pas PMC. 

“The economical G2 Basic PMC is designed for applications that 
nocd ony single display entpt chinel, The G2 Basi provides a wide 
‘ange of splay output options inlaing DV with upto 1600 x 1200 

‘kel esoluton, LVDS, RGB. NTSC, PAL and 
S-Video. The G2 Dual PMC features 
the same vdeo display output sup 
ot options asthe G? Basie PMC 
ss another display chanel for 
those applica tha age dl di 
play. The G2 Plus PMC peovides the broadest 
rang of capailies, Dual display outputs pls up 
totwochannel of video input capeare make the G2 Ps 
PMC an ideal eboice for demanding video caput applications. The G2 
Plus PMCs adit of graphis overly caput is especially useful 
{or applications regirng display and manipulation of mule video 
streams The modules are supported by optional OpenGL deters from 
[ALT Software nc which are valale or a number of different opera 
ing systems including Linux. VsWork, Integrity and Windows XP 

Pricing for the G2 Graphics PMC Module in single quantities 
starts t $2200 
‘585 Technologles, Abuquerque, NM. (802) 483-1533 
[wwasbs. com! 


4.3 GHz EBX SBC Comes in at Lower Cost 
‘The new Celeron M yersion ofthe Cobea SBC from VersaLgic 
fers 3 GHz processing atu cost about 25% lower than the 116 GHz 
‘model. The Celeron M Cova is engincored forall aplications where 
petformance and reliability are erica, including aerospace, medical 
overnment, Security snd wansportation. The Cleon M Coben a 
‘cludes iterated Extreme Graphics video with lt panel support dual 
10/100 Exhcrct. upto 2 Ghyte DDR RAM, audio, USB 20. 4 COM 
poets, 32 lines of digital VO, LPT interface, IDE interface and a Com- 
‘pactFlash socket. Additional expansion 
is easly accommodited via ISA and 
PCI busses on the PC/IO4-Phs ex- 
pansion te 

“The Cabra Celeron M single 
hoard computer s manufactured 
1 quality and reliability stan- 
dards that include safey-eieal 
features such as TVS devices for ESD protetion, VEC- 
seasing reset cincuit and a watchdog timer fr hadware-level applic 
{ion coal. The Cobra EBX-12g is curently available fom stock and 
includes VersLogic’s Sear availablity guarantee, Pricing i under 

1.200 in ow OEM quantities, 
VersaLoge, Eugene, OR. (S41) 485-8575, jwwwsersalogic.com 
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EPIC SBS Targets Machine-to-Machine 
Applications 

‘Specially targeting machine-o-nachine (M2M) applications 
that require a processor, a wile variety of LO 
and connectivity, the EPX-GX. fom WinSy- 
tems suppocs even onboard UO options pss 
‘more sible fom PC/1O4 modules that can 
beaded on. The EPX-GX is an AMD Geode 
Soa LOWhused, EPIC-conpatile single 
‘band computer (SBC)- AMD Geode proce 
som have extremely low power dissipation, 
‘which allows fanless operation from ~10* to 
35°C. Applications include test equipment 
‘medial instruments, communications devises, 
transportation systems, militaryiCOTS, data 
loggers cc roborics,semicondsto mani 
facturing instrument and industrial contol systems 

“he boa is conigured with yp to S12 Mites of PC2700 DDR 
SSORAMplu CompacFlas memory sockt Wao has 1/100 Et 
net cone, video with CRT and fat pane inefacs, Four seid 
COM channel, 24 distal UO lines, 6 channels of ACOT audio and 
the standand AT peripheral feature set is iced, Thre isa socket 
for bootable Type and Il CompactFlash cars. The EPX-GR? als 
inches a socket fea miniPCI wireless 80211 alg aed. A connec 
tors included to soppot a tema GPS receiver, The EPX-GX ns 
‘both 16-bit and 3-bi 86 instruction et software. Pricing is $499 in 
OEM quantities 


Winsystoms, Atington, TX. (617) 274-7853. wewinsystoms com 


Tiny Embedded Processor/Device Server Bridges 
M2M and Datacom Networks 


‘To bing powerful dat-center grade information exchange caps 
bilities 1 embedded dovices arrayed thoughout private networks and 
‘the Interne, eaginoers must be abet quickly and easily bald Ethernet 


{rTP etworing apie it tht produc The XPort AR paces 
Stoo ert mode rm Lane les his 
Aiity in minianrned RS package 
"The XPort AR module isthe 3s 
company's prc oinclue i 
its emerpue ce Erlton No 
sok Operating Spt ENOS) 
I inchdes » compact, bardesed, SE oo 
708 hand wit fall Laer 3 gal 
‘TCPIP networking suck and COL 
ase yams Web sere aog with he Lani 
Dsthi 120 Mie proces an terest 10/00 intercept thee 
seta ports 11 gener-purpose HO conto ping, 4 Myer of ash 
‘memo and L28 Miyise of SRAM. The mode nse a exensne 
thie entrrae gue open land aed secertysuches SSL 80 
{nd SSH eryptonprocols The XPort AR alsa proves XML aa 
RSS ods for conhguatan au nfraton apa 

‘Am evation Kt inde ihe ode an eatin board, un 
ven pover spy with pf pag filet conten, CATS 
Tetork eal, a srl adr, a8 RS-22 cable un a eomplcte wer 
‘Mam Aloiacaed isa wihsample code, ppetionns,CAD 
PC ir anata lies Prices saat Sin singe uate 
anton vine, CA. (200) 526-8764, antonio 


PowerPC and Microblaze Development Kit for 
Xilinx Virtex-4 FPGAs 
‘The PowerPC and MicrBlaze Development Kil, Vitex FX12 
Edison i 8 design eavitonment that enables embedded developers 10 
create processor-based systems on Xilinx Vste-d FPGAS. Tho kit do- 
livers a iterated platform with hantwate, design tools, itllctual 
property (IP) and reterence designs. The Development Kit supports 
both the PowerPC 405 hae prcessoe and MicroBlze sft processoe 
foc the Xilinx Viex-d FX series of Platform FPGAs. The kt ogres 
a Visle-4 MLA0S development board (hardware) and the Platform Sta 
dio embedded too! suite and Incgtated Software Environment FPGA. 
‘ssgn software. It additionally provides moce th 60 IP coees and a 
JTEAG probe along with serial and Ethernet cables, pre-configured fash 
deve anda yaiety of pre-seriied reference designs. Cental tothe 
unctioality isthe Viele-t FXL2 FPGA do- 
vice With the immersed PowerPC 405 proces- 
Sor and integrated 10/100/1000 Mbitis 
Ethernet controle. 
™ ‘The programmable platform 
ees and Platform Studio design enable 
developers to craft embedded systems 
nd optimize the combination of features, performance tea and cox. 
Developers can choose the met effective processor coe forthe target 
sapplistion, customize IP, optimize the performance and validate st- 
‘wae oa development boar before their own cus hardware seven 
ack fo the shop. In addin, de revered erence designs off 
‘st of options for apy configuring complete systems. These include 
both hardware and software implementations to exercise feature of the 
"MLA platform, suchas Ethernet, DDR memocy, video and au Fu 
ins as wellas Wind River Systems’ VaWorks and Moats Vista embed 
de Linux opeating system demonseaions. The kits priced at S895. 
ling, San Jose, CA. (408) 559-7778. wow ailine.com 


PC/104-Plus 4-Port USB 2.0 Controller Supports 
uDiskonChip SSD_ 

‘A PCIIOA-Plus SAC from Parvas is port, high-speed USB 20 
host conzller board capable of ditectly powering attached USB de- 
‘ices, The COM-L440 now also comes with nour mounting support 
fortwo M-Systems uDiskOnChip (aDOC) Said State Disks (SSD). De- 
livering USB data transfer specs of up co 480 Mbit, the COM-L440 
features four downsteans USB ports sloas with two aboard SSD me 
anne sockets for upto Gbytes of secure high-speed fish memory. 
Notably two of the product's USB poets are enhanced to supply 10 

fps of drive for dtetly powering stached USB 
‘mass storage and other deviees though the 
USB cable 
“The new uDOC-compatble sock: 
os enable rugged solid Sate storage 
‘With thoughpu rates of 20 Mbytes 
read und 10 Mbyte’ write using. USB 
120, The two memocy device sockets are con- 
novied in parallel with tWo ofthe extrnal USE, 
pots, When the two uDOC sockets ate populated, one 
standasd (500A) USB port and ae enbanced dive USB porate Fee 
foe system expansion. Accessible as iadependeat logical disks and avail- 
able extended temperature formats, uDOC encrypted sls state Hash 
Ask devices from M-S$stems are avilable in capacities ranging from. 
(6410 2048 Mbytes each Pricing i $122 each in 100-nit quantities. 
Parws, Salt Lake City, UT (801) 483-1533. Jwwwparvus.com 


Penducteecnolngs 


Rugged CompactPCI SBC with MPC5200 PPC 
tures FPGA 

Enmibedded mobile or indstial coal applications, uch as tans: 
poration systems, equie sof functionality in demanding envi 
‘ments. With thse aces in mind, Men Micro has inroducd the FI 
a rugged, single-slot 3U CompactPCI SBC based on 3 
S84 MHz MPCS200 PowesPC. The FI2 
Includes an Altera Cyclone FPGA for 
Beaphics or oder eastom 1. 

‘The MPCS200 processor includes 
4 telematics communications unit. Bost 
ing point unt, memory managemeot uni 
DRAMcontollerandthe BestComav/DMA 
{VO controle, which can drive x nub of 
inddstialinerfaces such as CAN, USB, Fst Eteenet and SPL. On- 
oar storage resources include upto 286 Mbytes of SDRAM. 1 Goyte 
af NAND fash memory, 2 Mhyts of static RAM and [6 Mbytes of 
seaphis RAM. For expansoa, two Fast Ethernet pots a serial comm 
Hiition (COM) port and one USB interface aze included. An optional 
‘ersion has robust D-Sub connectors in lieu ofthe stand RIS con- 
nectrs, Two CAN channels ae also avaiable withthe addton of Men 
‘Micro's stall SA-Adaptor transition modules, 

‘The FI2 opetates over the extended industrial tmpensure range 
of 40" to 85°C. To help rede the effects of shock and vibration, a 
aboard memory is sldered to the PCB, Comprehensive baa! sup- 
ott packages based on Men Micro's BIOS for PoweePC: proceso 
-MENMON, ave availble for Linux, VsWorks and QNX. Pricing starts 
1 9954 fr single units. 
Mon Micro, Dallas, TX (512) 267-5883, (www.mensmicro.com) 


Channel-to-Channet Isolated Data Acquisition 
Module for Industrial Applications. 

Industria appistios requiring highly accurate, malsignl mea 
surements wih igh common-mode volazes eed measurement stems 
that canbe esl protected rom posse voage spikes ox power sures 
‘The NI PXI-204 channelo-chanel isolated 
data sequisiton meu Fom National lasru- 
‘mons was designed with these needs in mind. 

“The 6) VDC, Ca. INUPXI-22 provides 
ih canal 16 ano pt ese | 
Iment ChanneHo-channet isolation Tels 
neers take measurements in an industrial 
seting where votage spikes and transient 
Signal inputs offen occu. This fscation 
sso prevents grown potenti Hops and 
Provies impmoved noise immunity. Designed to work with LabVIEW 
7 Express and NEDAQms measurement services software the mele 
is compatible with Viual Basic, CiC++ and C, and supports Windows 
20000NTIXP an LabVIEW Rea Tine 

‘The NI PXE-A226 features integrate signal conitoning snd pro- 
vues programmable guinsetings per channel casire maim es 
Suementaccursy. A 333 KS sampling rte and 16 elution offer 
the Roxby to measure broad range of signal wih highly ace 
Tate voltage measurements, Other features include diet semsoigtal 
Connectivity, NEPGTA custom esteumenation ampli for accurate 
Imeshurement erperstre dit protection cuit. PXC rigger bs 
to-syachonize operations between two ot more modules and digital 
triggering Pricing begins a S195 
National Instruments, Austin, TX. (800) 813 3693. fww.icom} 
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Ultimate Flexibility. 
Ultimate Precision. 


Bie’ wonder we’re an Ultimate eroduct 


The Ultimate Generation is here! ICS-645C. 


ICS 
SENSOR PROCESSING 


CHECK THE FULL SPEC NOW AT 


www. ics-Itd.com/645c 


Systern-on-Chip for FPGA Processing 
iia i lying complaaly preconfigured Sper an-Chip Galina FPGA base dna pores, Sing 
we highspeed interfaces Geral apd, PIX, or FC Exes) tnough a mult-pot DDR contol the elegant design 
sratiesnon-contantious acces to «Use Programmable Lagi (UP Blok 


Similar toa structured ASIC, the IP cores, memory controllers, specialized DMA engines, embedded processors and surrounding 
logic are factory preconfigured and supplied as a fully tested system. This provides users the ability to focus an application 
specific state machine processing in the UPL block without concerning themselves wth coding other modules, complicated 
SoC integration, of verification. 

The CoSine development toolkit includes a standalone ATCA board with up 

to 8GB of DOR that demonstrates continuous sustained transfers from a 6é-bit/ 
1133MHz PCI-X PrPMC site at maximum bandwidth through CoSine toa Serial 
RapidlO x4 XMC site. Along with a complete “ow m0" Developer's Manual, 
the kit includes a demo pragram using an offthe-shelf Xilinx 1024 FFT, robust 
library of VOL test benches, and extensive suite of PC sR1O, and standalone 
diagnostic "C* test code. 

CoSine will also be offered on several forthcoming XMC, AMC, and Othello VAS" 
VITA 41 and 46/48 formas in both commercial and conduction cooled options 


‘micro MEMORY, tic. 
re) {9540 Vaser Avenue, Catsnort, Caloris 91311 USA 
(Us) Tel 818 9980070 (us) Fax 18 98 459 
JOLY wrmuicromemers.com + sslesamiciomemer.cam 


